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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide such a selective transfer method of 
elements which prevents the impairment of positioning accuracy even after 
transfer and does not degrade the yield of transfer in transferring the finely 
worked elements and a method of manufacturing image display device. 
SOLUTION: The elements, such as plural light emitting diodes 42 and thin- film 
transistors for liquid crystal display, are formed on a first substrate 41 and 
thereafter portions of the elements among the plural elements are selectively 
peeled from the first substrate by element holding layers (thermoplastic resin 
layers 44) capable of holding the elements by plastic deformation and the 
respective elements are selectively transferred to a second substrate 43. In the 
selective transfer, the positions where the elements are held are exactly held by 
the plastic deformation of the element holding layers and therefore the 
improvement in the yield is made possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the selection imprint approach of the component which imprints 
some components on the second substrate selectively from two or more 
components on the first substrate The process which forms two or more 
components on said first substrate, and the process which forms in the front face 
of said second substrate the component maintenance layer which can hold a 
component by plastic deformation, The selection imprint approach of the 
component characterized by having the process which exfoliates selectively 
some components of said two or more components from said first substrate, and 
the process which imprints said component selectively to said second substrate 
by making said component which exfoliated hold selectively in said component 
maintenance layer. 

[Claim 2] Said component maintenance layer is the selection imprint approach of 
the component according to claim 1 characterized by being formed of a 
thermoplastics layer. 

[Claim 3] Said thermoplastics layer is the selection imprint approach of the 
component according to claim 2 characterized by being heated by the exposure 
of a energy beam. 

[Claim 4] Said energy beam is the selection imprint approach of the component 
according to claim 3 characterized by being a laser beam. 
[Claim 5] The exposure range of said energy beam is the selection imprint 
approach of the component according to claim 3 characterized by being the 
range smaller than the path of the component imprinted. 

[Claim 6] It is the selection imprint approach of the component according to claim 



3 characterized by for said second substrate being a substrate of light 
transmission nature, and heating said thermoplastics layer by the exposure of the 
energy beam which penetrated said second substrate. 

[Claim 7] The selection imprint approach of the component according to claim 1 
characterized by pressing each component from the rear-face side of said 
component to said second substrate with a pressure plate after making said 
component hold selectively in said component maintenance layer. 
[Claim 8] The selection imprint approach of the component according to claim 7 
characterized by forming the mold release member in the front face of said 
pressure plate. 

[Claim 9] Said component is the selection imprint approach of the component 
according to claim 1 characterized by being the component chosen from the light 
emitting device, liquid crystal controlling element, optoelectric-transducer, 
piezoelectric-device, thin film transistor component, thin-film diode component, 
resistance element, switching element, minute magnetic cell, and microoptics 
component, or its part. 

[Claim 10] Said component is the selection imprint approach of the component 
according to claim 1 which is a semi-conductor light emitting device which has an 
acumination part, and is characterized by being stuck to said component 
maintenance layer by pressure from said acumination part. 
[Claim 1 1] The near rear face in which said component is a semi-conductor light 
emitting device which has an acumination part, and said acumination part of said 
semi-conductor light emitting device was formed is the selection imprint approach 
of the component according to claim 1 characterized by considering as an 
abbreviation flat side. 

[Claim 12] It is the selection imprint approach of the component according to 
claim 1 characterized by for said component being a nitride semi-conductor 
system component, for said first substrate being a substrate of light transmission 
nature, and the exfoliation from said first substrate of said component using the 
ablation by the exposure of the energy beam which penetrated said first 
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substrate. 

[Claim 13] The process which forms two or more components which have an 
acumination part, respectively on the first substrate, The process which forms in 
the front face of the second substrate the component maintenance layer which 
can hold the acumination part of this component, The process which exfoliates 
selectively some components of said two or more components from said first 
substrate, The selection imprint approach of the component characterized by 
having the process which imprints said component selectively to said second 
substrate by making said component which exfoliated hold selectively from an 
acumination part side in said component maintenance layer, respectively. 
[Claim 14] Said component maintenance layer is the selection imprint approach 
of the component according to claim 13 characterized by being formed of a 
thermoplastics layer. 

[Claim 15] Said thermoplastics layer is the selection imprint approach of the 
component according to claim 14 characterized by being heated by the exposure 
of a energy beam. 

[Claim 16] Said energy beam is the selection imprint approach of the component 

according to claim 1 5 characterized by being a laser beam. 

[Claim 17] The exposure range of said energy beam is the selection imprint 

approach of the component according to claim 15 characterized by being the 

range smaller than the path of the component imprinted. 

[Claim 18] It is the selection imprint approach of the component according to 

claim 1 5 characterized by for said second substrate being a substrate of light 

transmission nature, and heating said thermoplastics layer by the exposure of the 

energy beam which penetrated said second substrate. 

[Claim 19] The selection imprint approach of the component according to claim 1 
characterized by pressing each component from the rear-face side of said 
component to said second substrate with a pressure plate after making said 
component hold selectively in said component maintenance layer. 
[Claim 20] The selection imprint approach of the component according to claim 



19 characterized by forming the mold release member in the front face of said 
pressure plate. 

[Claim 21] Said component is the selection imprint approach of the component 
according to claim 13 characterized by being a semi-conductor light emitting 
device. 

[Claim 22] The near rear face in which said component is a semi-conductor light 
emitting device, and said acumination part of said semi-conductor light emitting 
device was formed is the selection imprint approach of the component according 
to claim 13 characterized by considering as an abbreviation flat side. 
[Claim 23] It is the selection imprint approach of the component according to 
claim 1 3 characterized by for said component being a nitride semi-conductor 
system component, for said first substrate being a substrate of light transmission 
nature, and the exfoliation from said first substrate of said component using the 
ablation by the exposure of the energy beam which penetrated said first 
substrate. 

[Claim 24] In the manufacture approach of an image display device of imprinting 
some light emitting devices on the second substrate selectively from two or more 
light emitting devices on the first substrate, and manufacturing an image display 
device The process which forms two or more light emitting devices on said first 
substrate, and the process which forms in the front face of said second substrate 
the component maintenance layer which can hold a light emitting device by 
plastic deformation, The process which exfoliates selectively some light emitting 
devices of said two or more light emitting devices from said first substrate, The 
process which imprints said light emitting device selectively to said second 
substrate by making said light emitting device which exfoliated hold selectively in 
said component maintenance layer is repeated. The manufacture approach of 
the image display device characterized by making the light emitting device from 
which luminescence wavelength differs each pixel arranged in the shape of a 
matrix adjoin, and constituting. 

[Claim 25] In the manufacture approach of a liquid crystal display of imprinting 



some thin film transistor components on the second substrate selectively from 
two or more thin film transistor components on the first substrate, and 
manufacturing a liquid crystal display The process which forms two or more thin 
film transistor components on said first substrate, and the process which forms in 
the front face, of said second substrate the component maintenance layer which 
can hold a thin film transistor component by plastic deformation, The process 
which exfoliates selectively some thin film transistor components of said two or 
more thin film transistor components from said first substrate, The process which 
imprints said thin film transistor component selectively to said second substrate 
by making said thin film transistor component which exfoliated hold selectively in 
said component maintenance layer is repeated. The manufacture approach of 
the liquid crystal display characterized by forming the thin film transistor 
component which controls each pixel arranged in the shape of a matrix for every 
pixel. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a 
liquid crystal display at the selection imprint approach of the component which 
imprints components, such as a semi-conductor light emitting device, selectively 
on a substrate etc., and the manufacture approach list of an image display device. 
[0002] 

[Description of the Prior Art] When arranging a light emitting device in the shape 
of a matrix and finishing setting up to an image display device conventionally, 
forming a component on a substrate like a liquid crystal display (LCD:Liquid 
Crystal Display) or a plasma display panel (PDPPIasma Display Panel), or 



arranging the LED package of a simple substance like a light emitting diode 
display (LED display) is performed. In the conventional LCD and the image 
display device like PDP, about the pitch and its manufacture process of a 
component or a pixel, since isolation is not made, it is usually performed from the 
beginning of a manufacture process that each component vacates only the pixel 
pitch of the image display device, and forms spacing. Moreover, in the liquid 
crystal display indicated by J P,1 1-26733, A, for example, the substrate used at 
the time of manufacture of the thin film device as a liquid crystal controlling 
element and the substrate used at the time of mounting of a product are changed, 
and imprinting a thin film device to the substrate used at the time of mounting is 
performed. 

[0003] On the other hand, in the case of the LED display, an LED chip is 
connected to an external electrode by bump connection [ according to wire bond 
or a flip chip to an individual exception ] according to ejection to after dicing, and 
being package-ized is performed. In this case, although arranged by the pixel 
pitch as an image display device in front of package-izing or in the back, this 
pixel pitch is made unrelated to the pitch of the component at the time of 
component formation. 

[0004] Since LED (light emitting diode) which is a light emitting device is 
expensive, the image display device using LED is made as for it to low cost by 
manufacturing much LED chips from one wafer. That is, the thing of about 300- 
micrometer angle is conventionally made the LED chip of dozens of micrometer 
angle for an LED chip size, and if it is connected and an image display device is 
manufactured, the price of an image display device can be lowered. 
[0005] then, each component -- a degree of integration - techniques, such as the 
manufacture approach of the display unit using the light emitting diode which 
form highly, and it is made to move, making a large field estrange each 
component by imprint etc., and there is a technique which constitutes 
comparatively big displays, such as an image display device, for example, is 
indicated by JP,56-17385,A, a thin film replica method indicated by United States 



patent No.5438241 , and the formation approach of the transistor array panel for 
a display indicated by JP,1 1-142878.A, are known. 

[0006] By the manufacture approach of the display unit using the light emitting 
diode indicated by JP,56-17385,A, the LED wafer in front of dicing is stuck on the 
1st pressure sensitive adhesive sheet, and the package imprint of the LED pellet 
with which the dicing of the dicing was performed and carried out on this sheet is 
carried out to the 2nd pressure sensitive adhesive sheet. Conductive paste is 
selectively applied only to an LED pellet to imprint to a wiring substrate with 
screen printing in the LED pellet by which dicing was carried out. Double an LED 
pellet with the location of the electrode of a substrate the 2nd whole pressure 
sensitive adhesive sheet, lamination and a selection target are made to fix, and it 
exfoliates. The LED pellet with which the luminescence wavelength of R, G, and 
B differs carries out a sequential selection imprint. 

[0007] In United States patent No.5438241, the imprint approach by which the 
component densely formed on the substrate is rearranged at ** is indicated, and 
after imprinting a component to an elasticity substrate with adhesives, an 
elasticity substrate is elongated in the direction of X, and the direction of Y, acting 
as the monitor of spacing and the location of each component. And each 
component on the elongated substrate is imprinted on a necessary display panel. 
Moreover, with the technique indicated by JP,1 1-1 42878 A the whole imprint of 
the thin film transistor which constitutes the liquid crystal display section on the 
1st substrate is carried out on the 2nd substrate, and the technique selectively 
imprinted from the 2nd substrate to the 3rd substrate corresponding to a pixel 
pitch next is indicated. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the following problems arise 
with the above techniques. First, although it is [ as opposed to / with the 
technique indicated by JP,56-17385,A which applies conductive paste with 
screen printing selectively to an LED pellet / the comparatively big component 
like an LED pellet ] effective, to a minute luminescence device with a component 



size of 15 to about 25 micrometers etc., a location gap of screen-stencil is large 
at current 100-micrometer or less extent, and it is difficult for the application 
[ itself ] emergency. 

[0009] Moreover, by the imprint approach which rearranges to ** the device 
densely formed on the substrate of a publication, the device location is holding 
the essential problem that only a chip size (>=20micrometer) shifts in min in 
United States patent No.5438241 by whether the fix point at the time of 
expanding of an elasticity substrate (supporting point) becomes in which location 
of the adhesion side of a device chip. Therefore, the precision position control for 
every device chip becomes indispensable. Therefore, formation of the highly 
minute TFT array panel which needs the alignment precision of about at least 1 
micrometer takes great time amount at alignment including the location 
measurement and control for every TFT device chip. Furthermore, in the imprint 
to a resin film with a big coefficient of thermal expansion, alignment precision 
tends to be spoiled by the temperature / stress fluctuation before and behind 
positioning. There is a very big problem in adopting as mass production 
technology from the above reason. 

[0010] Moreover, with the technique indicated by JP,1 1-142878 A ultraviolet rays 
are selectively irradiated by the part of the thin film transistor component for an 
imprint, and reducing the adhesive strength of UV exfoliation resin formed 
between the thin film transistor component and the imprint dimension substrate is 
performed. However, the yield of an imprint will also fall in the time of it taking 
time amount that the adhesive strength of UV exfoliation resin declines by the 
exposure of ultraviolet rays, and causing lowering of the throughput on a process, 
and lowering of adhesive strength not being obtained for 10 minutes. 
[0011] Then, in case this invention imprints the component by which micro 
processing was carried out, it aims after an imprint at offering the selection 
imprint approach of a component that the yield of an imprint does not fall, either, 
the manufacture approach of an image display device, and the manufacture 
approach of a liquid crystal display, without spoiling alignment precision. 



[0012] 

[Means for Solving the Problem] In the selection imprint approach of a 
component that the selection imprint approach of the component of this invention 
imprints some components on the second substrate selectively from two or more 
components on the first substrate The process which forms two or more 
components on said first substrate, and the process which forms in the front face 
of said second substrate the component maintenance layer which can hold a 
component by plastic deformation, It is characterized by having the process 
which exfoliates selectively some components of said two or more components 
from said first substrate, and the process which imprints said component 
selectively to said second substrate by making said component which exfoliated 
hold selectively in said component maintenance layer. 
[0013] According to the above-mentioned approach, even if a component 
maintenance layer is the case where it has structure with the very detailed 
component to hold, a component can be certainly held from adhesion to the 
plastic deformation of a component maintenance layer, therefore a component is 
imprinted certainly. Moreover, a thermoplastics layer etc. constitutes a 
component maintenance layer, for example, by giving and processing energy 
locally near the component by the exposure of laser etc., processing in a short 
time is attained in comparison, and lowering of the yield can also be prevented. 
[0014] Moreover, it sets to the imprint imprint approach of other components of 
this invention. The process which forms two or more components which have an 
acumination part, respectively on the first substrate, The process which forms in 
the front face of the second substrate the component maintenance layer which 
can hold the acumination part of this component, It is characterized by having the 
process which exfoliates selectively some components of said two or more 
components from said first substrate, and the process which imprints said 
component selectively to said second substrate by making said component which 
exfoliated hold selectively from an acumination part side in said component 
maintenance layer, respectively. 



[0015] According to this selection imprint approach, a component maintenance 
layer will hold the acumination part of a component, and since the acumination 
part of a component itself eats into a component maintenance layer and it is 
stuck, the imprint of a positive component of it is attained. Moreover, compared 
with the case where an only flat component is pasted up by using the 
acumination part of a component, a large area of an acumination part side face 
will stick a component maintenance layer, a positive imprint is realized, and the 
yield also improves. 

[0016] Moreover, it sets to the manufacture approach of the image display device 
of this invention. In the manufacture approach of imprinting some light emitting 
devices on the second substrate selectively from two or more light emitting 
devices on the first substrate, and manufacturing an image display device The 
process which forms two or more light emitting devices on said first substrate, 
and the process which forms in the front face of said second substrate the 
component maintenance layer which can hold a light emitting device by plastic 
deformation, The process which exfoliates selectively some light emitting devices 
of said two or more light emitting devices from said first substrate, It is 
characterized by repeating the process which imprints said light emitting device 
selectively to said second substrate by making said light emitting device which 
exfoliated hold selectively in said component maintenance layer, making the light 
emitting device from which luminescence wavelength differs each pixel arranged 
in the shape of a matrix adjoin, and constituting. 

[0017] Furthermore, it sets to the manufacture approach of the liquid crystal 
display of this invention. In the manufacture approach of a liquid crystal display of 
imprinting some thin film transistor components on the second substrate 
selectively from two or more thin film transistor components on the first substrate, 
and manufacturing a liquid crystal display The process which forms two or more 
thin film transistor components on said first substrate, and the process which 
forms in the front face of said second substrate the component maintenance 
layer which can hold a thin film transistor component by plastic deformation, The 



process which exfoliates selectively some thin film transistor components of said 
two or more thin film transistor components from said first substrate, The process 
which imprints said thin film transistor component selectively to said second 
substrate by making said thin film transistor component which exfoliated hold 
selectively in said component maintenance layer is repeated. It is characterized 
by forming the thin film transistor component which controls each pixel arranged 
in the shape of a matrix for every pixel. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail, referring to a drawing. First, when the selection imprint 
approach of the component of this invention is applied first, it explains to the 
amplification imprint approach which produces advantages, such as low-cost- 
izing, and which estranges and arranges between components. 
[0019] [Example of selection imprint] drawing 1 is drawing showing an example 
of the amplification imprint by selection imprint. In the selection imprint shown in 
this drawing 1 , the infanticide imprint which thins out and imprints a part of 
component arranged in the shape of a matrix is performed. Although an 
infanticide imprint is performed by confronting the substrate of an imprinting 
agency, and the substrate (member) of an imprint place, and imprinting a 
component selectively, it is making the substrate (member) of an imprint place 
into big size, and it is possible to move all of the components on the substrate of 
an imprinting agency to the substrate (member) of an imprint place. 
[0020] Drawing 1 shows the example in the case of the dilation ratio 3 in the first 
imprint process, and when the first substrate 10 is made into a unit, the second 
substrate 1 1 has square 9 times the area of three. For this reason, in order to 
imprint all of the components 12 on the first substrate 10 which is a substrate of 
an imprinting agency, nine imprints are performed in all. The component 12 
allotted in the shape of a matrix on the first substrate 10 is divided every matrix 
unit of 3x3, the sequential imprint of the one component 1 2 of them is carried out 
at the second substrate 1 1 , and the whole component 12 is imprinted eventually. 



[0021] (a) of drawing 1 shows typically the place where the 1st component 12 is 
imprinted by the second substrate 1 1 by every matrix unit in [ 3x3 ] the 
component 12 on the first substrate 10, and (b) of drawing 1 shows typically the 
place where the 2nd component 12 is imprinted by the second substrate 1 1 in 
every matrix unit of 3x3. In the 2nd imprint, it has shifted to the perpendicular 
direction in drawing, and by repeating the same infanticide imprint, the alignment 
location to the second substrate 1 1 of the first substrate 10 can make a 
component 12 able to estrange, and can arrange it. Moreover, (c) of drawing 1 
shows typically the place where the 8th component 12 is imprinted by the second 
substrate 1 1 by every matrix unit of 3x3, and (d) of drawing 1 shows typically the 
place where the 9th component 12 is imprinted by the second substrate 1 1 in 
every matrix unit of 3x3. When the 9th component 12 is imprinted in every matrix 
unit of this of 3x3, a component 12 will be lost to the first substrate 10, and it will 
be held at the second substrate 11 in the format that two or more components 12 
were estranged by the shape of a matrix. 

[0022] The structure of the light emitting device as an example of the component 
used for [light emitting device] drawing 2 with this operation gestalt is shown, (a) 
of drawing 2 is a component sectional view, and (b) of drawing 2 is a top view. 
This light emitting device is the light emitting diode of a GaN system, for example, 
is a component by which crystal growth is carried out on a sapphire substrate. In 
the light emitting diode of such a GaN system, laser ablation arises by the laser 
radiation which penetrates a substrate, film peeling arises in the interface 
between a sapphire substrate and the growth phase of a GaN system in 
connection with the phenomenon which the nitrogen of GaN evaporates, and it 
has the description as for which isolation is made to an easy thing. 
[0023] First, about the structure, the GaN layer 32 of the hexagon-head drill 
configuration by which selective growth was carried out is formed on the 
substrate growth phase 31 which consists of a GaN system semi-conductor layer, 
in addition, the part to which the insulator layer which is not illustrated existed on 
the substrate growth phase 31 , and the GaN layer 32 of a hexagon-head drill 



configuration carried out opening of the insulator layer -- MOCVD -- it is formed 
of law etc. This GaN layer 32 is a growth phase of the pyramid mold covered by 
the Sth page (the 1 to 101st page), when the principal plane of the sapphire 
substrate used at the time of growth is made into C side, and it is the field which 
made silicon dope. The part of the Sth page toward which this GaN layer 32 
inclined functions as a clad of terrorism structure to double. The InGaN layer 33 
which is a barrier layer is formed so that the Sth page toward which the GaN 
layer 32 inclined may be covered, and the GaN layer 34 of 
MAGUNESHUMUDOPU is formed in the outside. This MAGUNESHUMUDOPU 
GaN layer 34 also functions as a clad. 

[0024] The p electrode 35 and the n electrode 36 are formed in such light 
emitting diode. The p electrode 35 vapor-deposits metallic materials, such as 
nickel/Pt/Au formed on the MAGUNESHUMUDOPU GaN layer 34, or nickel(Pd) / 
Pt/Au, and is formed. In the part which carried out opening of the insulator layer 
which the above-mentioned does not illustrate, the n electrode 36 vapor-deposits 
metallic materials, such as Ti/aluminum/Pt/Au, and is formed. In addition, when 
performing n electrode ejection from the rear-face side of the substrate growth 
phase 31, formation of the n electrode 36 becomes unnecessary at the front-face 
side of the substrate growth phase 31. 

[0025] the component for which the light emitting diode of such a GaN system of 
structure can also blue emit light - it is - especially -- laser ablation -- it can 
exfoliate from a sapphire substrate comparatively easily, and alternative 
exfoliation is realized by irradiating a laser beam selectively. In addition, as light 
emitting diode of a GaN system, you may be the structure where a barrier layer is 
formed in a plate top or band-like, and may be the thing of the pyramid structure 
where C side was formed in the upper bed section. Moreover, you may be other 
nitride system light emitting devices, compound semiconductor elements, etc. 
[0026] The selection imprint approach of a light emitting device is explained 
referring to [the selection imprint approach of a light emitting device and its 1] 
next (a) of drawing 3 thru/or (d). The light emitting diode of a GaN system as 



shown in drawing 2 as a light emitting device is used. 
[0027] First, as shown in (a) of drawing 3 , on the principal plane of the first 
substrate 41 , two or more light emitting diodes 42 are formed in the shape of a 
matrix. Magnitude of light emitting diode 42 can be preferably set to about 10 
micrometers thru/or about 30 micrometers several micrometers thru/or 100 
micrometers of abbreviation. Light emitting diode 42 has acumination part 42a of 
the abbreviation hexagon-head drill configuration which consists of crystal growth 
layers of a pyramid mold as shown in drawing 2 . Light emitting diode 42 consists 
of an ingredient of the GaN system which is a nitride system semi-conductor 
layer. An ingredient with the high permeability of the wavelength of the laser 
beam irradiated by light emitting diode 42 like a sapphire substrate as a 
component of the first substrate 41 is used. Although p electrode is formed in 
light emitting diode 42, final wiring is not yet made, but the slot of separation 
between components is formed, and each light emitting diode 42 is in the 
condition of being separable. Formation of this slot is performed by reactive ion 
etching. It vacates, the distance of extent which almost contacts the second 
substrate 43 in such first substrate 41 is confronted, and an alternative imprint is 
performed. 

[0028] On the occasion of the imprint, as shown in (a) of drawing 3 , the 
thermoplastics layer 44 which is an adhesives layer is beforehand formed in the 
field which stands face to face against the first substrate 41 of the second 
substrate 43. As an example of the second substrate 43, a glass substrate, a 
quartz-glass substrate, a plastic plate, etc. can be used here. As an example of 
the thermoplastics layer 44 on the second substrate 43 For example, in order to 
mention polysulfone (Polysulfone), aramid, a polycarbonate, thermoplastic 
polyimide, etc. and to raise an adhesive property An ethylene-vinylacetate 
copolymer, polyvinyl acetate, polyethylene, polypropylene, A polyamide etc. may 
be used or blended, and in order to give adhesiveness further, you may make it 
prepare rosin, denaturation rosin, an adhesive polymer, a terpene, a denaturation 
terpene, hydrocarbons, chlorinated hydrocarbon, etc. Moreover, the thickness of 



the thermoplastics layer 44 is set as height extent of acumination part 42a. 
Although the thermoplastics layer 44 may not be hardened and you may harden 
conversely, when acumination part 42a of light emitting diode 42 touches, it is 
desirable to have the hardness of extent which holds the acumination part 42a by 
plastic deformation. 

[0029] Then, irradiate an alternative energy beam, laser ablation is made to 
cause, and light emitting diode 42 is exfoliated from the first substrate 41 . As a 
energy beam at this time, the laser light 45, such as an excimer laser and an 
YAG laser, is used. Laser light 45 can be made into the size to which the 
diameter of an exposure was fully extracted, and can be made to irradiate 
selectively the rear face of the required light emitting diode 42 by necessary scan 
from the coherent property. The light emitting diode 42 of the location for 
selection is irradiated from the rear face of the first substrate 41 with the laser 
light 45, and light emitting diode 42 is exfoliated from the first substrate 41 using 
laser ablation. In addition, the location for selection carries out sequential shift 
like drawing 1 , and is developed by the repeat by the count of necessary on the 
whole surface. From producing laser ablation in an interface with sapphire, and 
decomposing into metaled Ga and nitrogen, the light emitting diode 42 of a GaN 
system can exfoliate comparatively easily. In addition, the diameter of an 
exposure of the laser light 45 in this case is a path of extent which irradiates 
thoroughly the rear face of the light emitting diode 42 concerning selection. 
[0030] It dissociates by the interface of a GaN layer and the first substrate 41 , 
and as shown in (b) of drawing 3 , the light emitting diode 42 concerning 
selective irradiation is imprinted on it by exfoliation using this laser ablation, as 
acumination part 42a of light emitting diode 42, i.e., p electrode section, is thrust 
into the front face of the thermoplastics layer 44 of an opposite hand. The light 
emitting diode 42 with which alternative laser radiation was not made remains on 
the first substrate 41 as it is, and is imprinted at the time of subsequent selection 
imprints. In addition, although only the light emitting diode 42 estranged by two 
pitches is selectively imprinted in (b) of drawing 3 , as for spacing operated on a 



curtailed schedule not necessarily, it is good not to be a part for two pitches. It 
estranges rather than the time of being arranged on the light emitting diode 42 
first substrate 41 depending on such an alternative imprint, and is arranged on 
the second substrate 43. 

[0031] Next, as shown in (c) of drawing 3 , plastic deformation of the 
thermoplastics layer 44 is carried out further, and each light emitting diode 42 is 
fully stuck by pressure in the place which performed the imprint to the second 
substrate 43 of the alternative light emitting diode 42 from the first substrate 41 . 
This sticking by pressure is performed by pressurizing a pressure plate 46 from 
the thermoplastics layer 44 side of the second substrate 43. In order to make a 
touch area with the light emitting diode 42 which coincidence is made to soften 
the thermoplastics layer 44 and has acumination part 42a at this time expand, 
the thermoplastics layer 44 is heated. Whenever [ this stoving temperature ] is 
set up for becoming softening temperature extent of the thermoplastics layer 44. 
Heating of the thermoplastics layer 44 may be performed by arranging heating 
means, such as a pulse heat control unit, in a pressure plate 46, and an infrared 
exposure which penetrates the second substrate 43 may perform it. The mold 
release member 47 is formed in the front face of a pressure plate 46, and a 
problem which the softened thermoplastics layer 44 and a pressure plate 46 
paste up is prevented beforehand. This mold release member 47 is a flat Teflon 
coat layer, and can constitute a pressure plate 46 with ingredients, such as 
molybdenum and titanium. 

[0032] If a pressure plate 46 is separated from the second substrate 43, as 
shown in (d) of drawing 3 , each light emitting diode will be separated with the 
thermoplastics layer 44 on the front face of the mold release member 47 by 
which the Teflon coat was carried out. The thermoplastics layer 44 and light 
emitting diode 42 which were pressurized and heated constitute an almost flat 
field reflecting the field of the flat mold release member 47. As mentioned above, 
since the thickness of the thermoplastics layer 44 is height extent of acumination 
part 42a, the fused thermoplastics layer 44 does not turn to a pressure plate 46 



side, and flat rear-face 42b of light emitting diode 42 appears. At the wiring 
process following the imprint process concerned, wiring can also be formed to 
flat rear-face 42b in which light emitting diode 42 appeared, and since it is the 
field as the front face of the thermoplastics layer 44 pressurized and heated 
where rear-face 42b is the same, formation and patterning of the wiring layer will 
become easy. A pressure plate 46 is detached after the thermoplastics layer 44 
cools and hardens. 

[0033] In the selection imprint approach of an above-mentioned component, on 
the second substrate 43, the light emitting diode 42 formed in the maximum 
dense condition will estrange, and will be imprinted by infanticide. At this time, by 
that plastic deformation, the thermoplastics layer 44 carries out a pressure 
welding to acumination part 42a of light emitting diode 42, and is held certainly. 
Moreover, since the location held while giving energy locally near the component, 
performing heat-treatment in a short time in comparison and being able to attain 
low cost-ization by the exposure of laser etc. is also exact, lowering of the yield 
can also be prevented. Moreover, in the imprint to the second substrate 43 of 
light emitting diode 42, a GaN system ingredient can exfoliate comparatively 
easily using decomposing into metaled Ga and nitrogen by the interface with 
sapphire. 

[0034] In the imprint approach of an above-mentioned component, although the 
example of light emitting diode was explained as a component, you may be the 
component chosen from the other light emitting device, liquid crystal controlling 
element, optoelectric-transducer, piezoelectric-device, thin film transistor 
component, thin-film diode component, resistance element, switching element, 
minute magnetic cell, and microoptics component as a component used for the 
imprint approach of the component of this invention, or its part. 
[0035] Although the pressure plate 46 was used and heating and application of 
pressure of the thermoplastics layer 44 were performed by the selection imprint 
approach of the selection imprint approach of a light emitting device, and [2] 
drawing 3 , this example is an example which irradiates laser from the rear face 



of the second substrate, without using a pressure plate. 
[0036] First, as shown in (a) of drawing 4 , on the principal plane of the first 
substrate 51 , two or more light emitting diodes 52 are formed in the shape of a 
matrix. Magnitude of light emitting diode 52 can be preferably set to about 10 
micrometers thru/or about 30 micrometers several micrometers thru/or 100 
micrometers of abbreviation. Light emitting diode 52 has acumination part 52a of 
the abbreviation hexagon-head drill configuration which consists of crystal growth 
layers of a pyramid mold as shown in drawing 2 . Light emitting diode 52 consists 
of an ingredient of the GaN system which is a nitride system semi-conductor 
layer. An ingredient with the high permeability of the wavelength of the laser 
beam irradiated by light emitting diode 52 like a sapphire substrate as a 
component of the first substrate 51 is used. Although p electrode is formed in 
light emitting diode 52, final wiring is not yet made, but the slot of separation 
between components is formed, and each light emitting diode 52 is in the 
condition of being separable. Formation of this slot is performed by reactive ion 
etching. It vacates, the distance of extent which almost contacts the second 
substrate 53 in such first substrate 51 is confronted, and an alternative imprint is 
performed. 

[0037] On the occasion of the imprint, as shown in (a) of drawing 4 , the 
thermoplastics layer 54 which is an adhesives layer is beforehand formed in the 
field which stands face to face against the first substrate 51 of the second 
substrate 53. As an example of the second substrate 53, light transmission 
nature substrates, such as a glass substrate, a quartz-glass substrate, and a 
plastic plate, can be used here. As an example of the thermoplastics layer 54 on 
the second substrate 53 For example, in order to mention polysulfone 
(Polysulfone), aramid, a polycarbonate, thermoplastic polyimide, etc. and to raise 
an adhesive property An ethylene-vinylacetate copolymer, polyvinyl acetate, 
polyethylene, polypropylene, A polyamide etc. may be used or blended, and in 
order to give adhesiveness further, you may make it prepare rosin, denaturation 
rosin, an adhesive polymer, a terpene, a denaturation terpene, hydrocarbons, 



chlorinated hydrocarbon, etc. Moreover, the thickness of the thermoplastics layer 
54 is set as height extent of acumination part 52a. The thermoplastics layer 54 is 
in the condition extensively hardened in the condition of being formed in the 
second substrate 53. However, it irradiates in order for the laser light 55 to soften 
the field of the thermoplastics layer 54 corresponding to the component 
concerning a selection imprint on the occasion of an imprint, as shown in (a) of 
drawing 4 . That is, it is controlled so that the laser light 55 penetrates the second 
substrate 53 of light transmission nature, and the field where the laser light 55 
was irradiated softens the thermoplastics layer 54 selectively. This laser light 55 
is the laser light concerning for example, infrared wavelength, and the exposure 
part of the laser light 55 is heated locally. 

[0038] Thus, as the laser light 55 shows the thermoplastics layer 54 to (b) of 
drawing 4 in the place irradiated selectively, irradiate a energy beam alternative 
to the field corresponding to the field of the softened thermoplastics layer 54, 
laser ablation is made to cause, and light emitting diode 52 is exfoliated from the 
first substrate 51 . As a energy beam, the laser light 57, such as an excimer laser 
and an YAG laser, is used. Laser light 57 can be made into the size to which the 
diameter of an exposure was fully extracted, and can be made to irradiate 
selectively the rear face of the required light emitting diode 57 by necessary scan 
from the coherent property. The light emitting diode 52 of the location for 
selection is irradiated from the rear face of the first substrate 51 with the laser 
light 57, and light emitting diode 52 is exfoliated from the first substrate 51 using 
laser ablation. In addition, the location for selection carries out sequential shift 
like drawing 1 , and is developed by the repeat by the count of necessary on the 
whole surface. From producing laser ablation and decomposing into metaled Ga 
and nitrogen easily by the interface with sapphire, the light emitting diode 52 of a 
GaN system can exfoliate a light emitting diode 52 comparatively easily. In 
addition, the diameter of an exposure of the laser light 57 in this case is a path of 
extent which irradiates thoroughly the rear face of the light emitting diode 52 
concerning selection. 



[0039] Since the thermoplastics layer 54 has already softened, acumination part 
52a contacts the thermoplastics layer 54 first, and all the slant faces of 
acumination part 52a paste up the light emitting diode 52 which exfoliated from 
the first substrate 51 on this thermoplastics layer 54 as the thermoplastics layer 
54 has subsequently softened, as shown in (c) of drawing 4 , or the top-most- 
vertices part of acumination part 52a of light emitting diode 52 contacts the 
second substrate 53 eventually - the ~ light emitting diode 52 is held at the 
thermoplastics layer 54 so that it may go with that like this side for a while till time. 
The thermoplastics layer 54 which irradiated and had been softened by stopping 
the exposure of the laser light 55 is hardened, consequently light emitting diode 
52 fixes it by the position to the second substrate 53. 

[0040] In the selection imprint approach of an above-mentioned component, on 
the second substrate 53, the light emitting diode 52 formed in the maximum 
dense condition will estrange, and will be imprinted by infanticide. At this time, by 
that plastic deformation, the thermoplastics layer 54 carries out a pressure 
welding to acumination part 52a of light emitting diode 52, and is held certainly. 
Moreover, while giving energy locally near the component, performing heat- 
treatment in a short time in comparison and being able to attain low cost-ization 
by the exposure of laser etc., since the location where light emitting diode 52 is 
held is also exact, lowering of the yield can also be prevented. Moreover, in the 
imprint to the second substrate 53 of the light emitting diode 52 formed with a 
GaN system ingredient, a GaN system ingredient can exfoliate comparatively 
easily in an interface with sapphire using the laser ablation decomposed into 
metaled Ga and nitrogen. 

[0041] The selection imprint approach of a light emitting device and the example 
of [3] book are modifications of the selection imprint approach of the light emitting 
device shown in drawing 4 , and as shown in drawing 5 , they are an example 
which the spot of the laser light irradiated by penetrating with the second 
substrate is made small, and can hold n electrode side of light emitting diode on 
the outside of thermoplastics. 



[0042] First, as shown in (a) of drawing 5 , on the principal plane of the first 
substrate 61 , two or more light emitting diodes 62 are formed in the shape of a 
matrix. Magnitude of light emitting diode 62 can be preferably set to about 10 
micrometers thru/or about 30 micrometers several micrometers thru/or 100 
micrometers of abbreviation like the selection imprint approach of the above- 
mentioned light emitting device. Light emitting diode 62 has acumination part 62a 
of the abbreviation hexagon-head drill configuration which consists of crystal 
growth layers of a pyramid mold as shown in drawing 2 . Light emitting diode 62 
consists of an ingredient of the GaN system which is a nitride system semi- 
conductor layer. An ingredient with the high permeability of the wavelength of the 
laser beam irradiated by light emitting diode 62 like a sapphire substrate as a 
component of the first substrate 61 is used. Although p electrode is formed in 
light emitting diode 62, final wiring is not yet made, but the slot of separation 
between components is formed, and each light emitting diode 62 is in the 
condition of being separable. Formation of this slot is performed by reactive ion 
etching. It vacates, the distance of extent which almost contacts the second 
substrate 63 in such first substrate 61 is confronted, and an alternative imprint is 
performed. 

[0043] On the occasion of the imprint, as shown in (a) of drawing 5 , the 
thermoplastics layer 64 which is an adhesives layer is beforehand formed in the 
field which stands face to face against the first substrate 61 of the second 
substrate 63. As an example of the second substrate 63, light transmission 
nature substrates, such as a glass substrate, a quartz-glass substrate, and a 
plastic plate, can be used here. As an example of the thermoplastics layer 64 on 
the second substrate 63 For example, in order to mention polysulfone 
(Polysulfone), aramid, a polycarbonate, thermoplastic polyimide, etc. and to raise 
an adhesive property An ethylene-vinylacetate copolymer, polyvinyl acetate, 
polyethylene, polypropylene, A polyamide etc. may be used or blended, and in 
order to give adhesiveness further, you may make it prepare rosin, denaturation 
rosin, an adhesive polymer, a terpene, a denaturation terpene, hydrocarbons, 



chlorinated hydrocarbon, etc. Although the thermoplastics layer 64 is in the 
condition extensively hardened in the condition of being formed in the second 
substrate 63, it irradiates in order for the laser light 65 to soften the field of the 
thermoplastics layer 64 corresponding to the component concerning a selection 
imprint on the occasion of an imprint, as shown in (a) of drawing 5 . That is, it is 
controlled so that the laser light 65 penetrates the second substrate 63 of light 
transmission nature, and the field where the laser light 65 was irradiated softens 
the thermoplastics layer 64 selectively. This laser light 65 is the laser light 
concerning for example, infrared wavelength, and the exposure part of the laser 
light 65 is heated locally. Especially, let the diameter of a spot by which this laser 
light 65 is irradiated be size smaller than the end face section of acumination part 
62a of the abbreviation hexagon-head drill configuration of light emitting diode 62 
in this example. For this reason, field 64y which the thermoplastics layer 64 
softened becomes a path smaller than the end face section of acumination part 
62a, and that perimeter is maintained as it hardened. 
[0044] Thus, as the laser light 65 shows the thermoplastics layer 64 to (b) of 
drawing 5 in the place which the beam diameter is also selectively small and was 
irradiated, irradiate a energy beam alternative to the field corresponding to field 
64y of the softened thermoplastics layer 64, laser ablation is made to cause, and 
light emitting diode 62 is exfoliated from the first substrate 61 . This laser ablation 
is the same as that of the process shown in above-mentioned drawing 3 and 
above-mentioned drawing 4 . That is, from producing laser ablation and 
decomposing into metaled Ga and nitrogen easily by the interface with sapphire, 
the light emitting diode 62 of a GaN system can exfoliate a light emitting diode 62 
comparatively easily. In addition, the diameter of an exposure of the laser light 67 
in this case is a path of extent which irradiates thoroughly the rear face of the 
light emitting diode 62 concerning selection. 

[0045] Since the thermoplastics layer 64 has already softened, acumination part 
62a contacts the thermoplastics layer 64 first, and the slant face of acumination 
part 62a pastes up the light emitting diode 62 which exfoliated from the first 



substrate 61 on this thermoplastics layer 64 as the thermoplastics layer 64 has 
subsequently softened. In this example, field 64y which the thermoplastics layer 
64 softened here from it being a path smaller than the end face section of 
acumination part 62a As the middle of the slant face of acumination part 62a 
stops at the part which the perimeter of field 64y of the minor diameter of the 
thermoplastics layer 64 hardened, therefore it is shown in (c) of drawing 5 The 
part of the substrate growth phase of light emitting diode 62 will be placed out of 
the thermoplastics layer 64, and light emitting diode 62 will be held at the 
thermoplastics layer 64. Thus, since rear-face 62b of light emitting diode 62 is 
held certainly, without being buried in the thermoplastics layer 64, wiring to n 
electrode in a next process serves as an easy process technically. 
[0046] In the selection imprint approach of an above-mentioned component, on 
the second substrate 63, the light emitting diode 62 formed in the maximum 
dense condition will estrange, a/id will be imprinted by infanticide. At this time, by 
that plastic deformation, the thermoplastics layer 64 carries out a pressure 
welding to acumination part 62a of light emitting diode 62, and is held certainly. 
Moreover, while giving energy locally near the component, performing heat- 
treatment in a short time in comparison and being able to attain low cost-ization 
by the exposure of laser etc., since the location where light emitting diode 62 is 
held is also exact, lowering of the yield can also be prevented. Moreover, in the 
imprint to the second substrate 63 of the light emitting diode 62 formed with a 
GaN system ingredient, a GaN system ingredient can exfoliate comparatively 
easily in an interface with sapphire using the laser ablation decomposed into 
metaled Ga and nitrogen. Furthermore, by making small the diameter of an 
exposure of the laser light 65, since rear-face 62b of light emitting diode 62 is 
held certainly, without being buried in the thermoplastics layer 64, wiring etc. can 
be carried forward easily. 

[0047] [the manufacture approach of an image display device] -- it becomes 
possible to cover the whole screen of an image display device and to arrange a 
component to a precision by repeating the selection imprint of the above 



components. That is, it can be made the configuration which the light emitting 
device from which luminescence wavelength differs each pixel arranged in the 
shape of a matrix was made to adjoin by repeating the selection imprint of the 
above components, and, moreover, the image display device which can reduce 
cost can be manufactured with high resolution using an amplification selection 
imprint. 

[0048] Drawing 6 is the equipment cross section which serves as process 
drawing showing the structure near a final image display device, and formed the 
wiring layer. From the second above-mentioned substrate 43, 53, and 63, further, 
one more step of light emitting diodes 79, 81, and 82 of three colors of RGB are 
estranged, and are imprinted, and after being arranged on the third substrate 80 
and applying an insulating layer 74, the place which gave wiring is shown. Red 
light emitting diode 81 is made into the structure where it does not have the GaN 
layer of a hexagon-head drill, and other blue light emitting diodes 79 and the 
green light emitting diode 82 differ from its configuration. It has structure which 
formed openings 85, 86, 87, 88, 89, and 90 in the insulating layer 74, and formed 
the wiring 83, 84, and 91 which connects the electrode layer 77 for wiring of the 
third substrate 80 with the anode of light emitting diodes 79, 81, and 82, and the 
electrode pad of a cathode. 

[0049] Since area of the electrode pads 76 and 75 of light emitting diodes 79, 81, 
and 82 is enlarged, opening, i.e., the beer hall, formed at this time, a beer hall 
configuration is large and can be formed in a coarse precision compared with the 
beer hall which also forms the location precision of a beer hall in each light 
emitting diode directly. The beer hall at this time can form an abbreviation 
phi20micrometer thing to the electrode pads 76 and 75 of about 60-micrometer 
angle. The black chromium layer 78 is formed in the lower part of the electrode 
layer 77, and it functions on it also as a shadow mask. Moreover, although it 
connects with the thing linked to a wiring substrate, the thing linked to an anode 
electrode, and a cathode electrode, since the depth of a beer hall has three kinds 
of depth, it is controlled by the pulse number of laser, and it carries out opening 



of the optimal depth. Then, a protective layer is formed on wiring and the panel of 
an image display device is completed. Then, a driver IC is connected from wiring 
of a panel edge, an actuation panel is manufactured, and an image display 
device is completed. 

[0050] The selection imprint approach of a thin film transistor component is 
explained referring to [the selection imprint approach of a thin film transistor 
component and its 1] next (a) of drawing 7 thru/or (d). A thin film transistor 
component can be used as a liquid crystal display by making it arrange on a 
substrate by selection imprint. 

[0051] First, as shown in (a) of drawing 7 , on the principal plane of the first 
substrate 101, two or more thin film transistor components 102 are formed in the 
shape of a matrix. The thin film transistor component 102 is a field effect 
transistor by which a channel field is formed in the thin film silicon layer which 
has SOI structure and consists of polycrystalline silicon or silicon which it 
recrystallized. An ingredient with the high permeability of the wavelength of the 
laser beam irradiated by the thin film transistor component 102 like a glass 
substrate as a component of the first substrate 101 is used. Final wiring is not yet 
made by the thin film transistor component 102, but the slot of separation 
between components is formed, and each thin film transistor component 102 is in 
the condition of being separable. Formation of this slot is performed by reactive 
ion etching. It vacates, the distance of extent which almost contacts the second 
substrate 103 in such first substrate 101 is confronted, and an alternative imprint 
is performed. In addition, exfoliation film which produces ablation by laser 
radiation, such as an amorphous silicone film and a nitride, is formed in the 
principal plane side of the first substrate 101 of each thin film transistor 
component 102. 

[0052] On the occasion of the imprint, as shown in (a) of drawing 7 , the 
thermoplastics layer 104 which is an adhesives layer is beforehand formed in the 
field which stands face to face against the first substrate 101 of the second 
substrate 103. As an example of the second substrate 103, a glass substrate, a 



quartz-glass substrate, a plastic plate, etc. can be used here. As an example of 
the thermoplastics layer 104 on the second substrate 103 For example, in order 
to mention polysulfone (Polysulfone), aramid, a polycarbonate, thermoplastic 
polyimide, etc. and to raise an adhesive property An ethylene-vinylacetate 
copolymer, polyvinyl acetate, polyethylene, polypropylene, A polyamide etc. may 
be used or blended, and in order to give adhesiveness further, you may make it 
prepare rosin, denaturation rosin, an adhesive polymer, a terpene, a denaturation 
terpene, hydrocarbons, chlorinated hydrocarbon, etc. Moreover, although the 
thermoplastics layer 104 may not be hardened and you may harden conversely, 
when the surface section of the thin film transistor component 102 touches, it is 
desirable to have the hardness of extent which holds the surface section by 
plastic deformation. 

[0053] Then, irradiate an alternative energy beam, the above-mentioned 
exfoliation film is made to cause laser ablation, and the thin film transistor 
component 102 is exfoliated from the first substrate 101. As a energy beam at 
this time, the laser light 105, such as an excimer laser and an YAG laser, is used. 
Laser light 105 can be made into the size to which the diameter of an exposure 
was fully extracted, and can be made to irradiate selectively the rear face of the 
required thin film transistor component 102 by necessary scan from the coherent 
property. The thin film transistor component 102 of the location for selection is 
irradiated from the rear face of the first substrate 1 01 with the laser light 1 05, and 
the thin film transistor component 102 is exfoliated from the first substrate 101 
using laser ablation. In addition, the location for selection carries out sequential 
shift like drawing 1 , and is developed by the repeat by the count of necessary on 
the whole surface. In this example, with the exfoliation film of an interface with 
the 1st substrate 101, laser ablation occurs and the thin film transistor 
component 102 can exfoliate comparatively easily. In addition, the diameter of an 
exposure of the laser light 105 in this case is a path of extent which irradiates 
thoroughly the rear face of the thin film transistor component 102 concerning 
selection. 



[0054] It dissociates by that rear face and interface of the first substrate 101 , and 
as shown in (b) of drawing 7 , the thin film transistor component 102 concerning 
selective irradiation is imprinted on the front face of the thermoplastics layer 104 
of an opposite hand by exfoliation using this laser ablation, as a part of surface 
section of the thin film transistor component 102 is buried. The thin film transistor 
component 102 with which alternative laser radiation was not made remains on 
the first substrate 101 as it is, and is imprinted at the time of subsequent 
selection imprints. In addition, although only the thin film transistor component 
102 estranged by two pitches is selectively imprinted in (b) of drawing 7 , as for 
spacing operated on a curtailed schedule not necessarily, it is good not to be a 
part for two pitches. It estranges rather than the time of being arranged on the 
thin film transistor component 102 first substrate 101 depending on such an 
alternative imprint, and is arranged on the second substrate 103. 
[0055] Next, as shown in (c) of drawing 7 , plastic deformation of the 
thermoplastics layer 104 is carried out further, and each thin film transistor 
component 102 is fully stuck by pressure in the place which performed the 
imprint to the second substrate 103 of the alternative thin film transistor 
component 102 from the first substrate 101. This sticking by pressure is 
performed by pressurizing a pressure plate 106 from the thermoplastics layer 
104 side of the second substrate 103. In order to make coincidence soften the 
thermoplastics layer 104 and to make a touch area with the thin film transistor 
component 102 expand to it at this time, the thermoplastics layer 104 is heated. 
Whenever [ this stoving temperature ] is set up for becoming softening 
temperature extent of the thermoplastics layer 104. Heating of the thermoplastics 
layer 104 may be performed by arranging heating means, such as a pulse heat 
control unit, in a pressure plate 106, and an infrared exposure which penetrates 
the second substrate 103 may perform it. The mold release member 107 is 
formed in the front face of a pressure plate 106, and a problem which the 
softened thermoplastics layer 104 and a pressure plate 106 paste up is 
prevented beforehand. This mold release member 107 is a flat Teflon coat layer, 



and can constitute a pressure plate 106 with ingredients, such as molybdenum 
and titanium. 

[0056] If a pressure plate 106 is separated from the second substrate 103, as 
shown in (d) of drawing 7 , each thin film transistor component will be separated 
with the thermoplastics layer 104 on the front face of the mold release member 
107 by which the Teflon coat was carried out. The thermoplastics layer 104 and 
the thin film transistor component 102 which were pressurized and heated 
constitute an almost flat field reflecting the field of the flat mold release member 
107. As mentioned above, since the thickness of the thermoplastics layer 104 is 
height extent of a component, the fused thermoplastics layer 104 does not turn to 
a pressure plate 106 side, and flat rear-face 102b of the thin film transistor 
component 102 appears. At the wiring process following the imprint process 
concerned, wiring can also be formed to flat rear-face 102b in which the thin film 
transistor component 102 appeared, and since it is the field as the front face of 
the thermoplastics layer 104 pressurized and heated where rear-face 102b is the 
same, formation and patterning of the wiring layer will become easy. A pressure 
plate 106 is detached after the thermoplastics layer 104 cools and hardens. 
[0057] In the selection imprint approach of an above-mentioned component, on 
the second substrate 103, the thin film transistor component 102 formed in the 
maximum dense condition will estrange, and will be imprinted by infanticide. At 
this time, by that plastic deformation, the thermoplastics layer 104 carries out a 
pressure welding to the surface section of the thin film transistor component 102, 
and is held certainly. Moreover, since the location held while giving energy locally 
near the component, performing heat-treatment in a short time in comparison 
and being able to attain low cost-ization by the exposure of laser etc. is also 
exact, lowering of the yield can also be prevented. Moreover, in the imprint to the 
second substrate 103 of the thin film transistor component 102, it can exfoliate 
comparatively easily using laser ablation. 

[0058] In the imprint approach of an above-mentioned component, although the 
example of a thin film transistor component was explained as a component, you 



may be the component chosen from the other components for liquid crystal 
control, light emitting device, optoelectric-transducer, piezoelectric-device, thin 
film transistor component, thin-film diode component, resistance element, 
switching element, minute magnetic cell, and microoptics component as a 
component used for the imprint approach of the component of this invention, or 
its part. 

[0059] Although the pressure plate 106 was used and heating and application of 
pressure of the thermoplastics layer 104 were performed by the selection imprint 
approach of the selection imprint approach of a thin film transistor component, 
and [2] drawing 7 , this example is an example which irradiates laser from the 
rear face of the second substrate, without using a pressure plate. 
[0060] First, as shown in (a) of drawing 8 , on the principal plane of the first 
substrate 1 1 1 , two or more thin film transistor components 1 12 are formed in the 
shape of a matrix. The thin film transistor component 1 12 is a field effect 
transistor by which a channel field is formed in the thin film silicon layer which 
has SOI structure and consists of polycrystalline silicon or silicon which it 
recrystallized. An ingredient with the high permeability of the wavelength of the 
laser beam irradiated by the thin film transistor component 112 like a glass 
substrate as a component of the first substrate 1 1 1 is used. Final wiring is not yet 
made by the thin film transistor component 112, but the slot of separation 
between components is formed, and each thin film transistor component 1 12 is in 
the condition of being separable. Formation of this slot is performed by reactive 
ion etching. It vacates, the distance of extent which almost contacts the second 
substrate 113 in such first substrate 111 is confronted, and an alternative imprint 
is performed. In addition, exfoliation film which produces ablation by laser 
radiation, such as an amorphous silicone film and a nitride, is formed in the 
principal plane side of the first substrate 1 1 1 of each thin film transistor 
component 112. 

[0061] On the occasion of the imprint, as shown in (a) of drawing 8 , the 
thermoplastics layer 114 which is an adhesives layer is beforehand formed in the 



field which stands face to face against the first substrate 11 1 of the second 
substrate 1 13. As an example of the second substrate 113, the ingredient same 
to the above-mentioned as the second substrate 103 can constitute here. The 
thermoplastics layer 1 14 is in the condition extensively hardened in the condition 
of being formed in the second substrate 113. However, it irradiates in order for 
the laser light 1 15 to soften the field of the thermoplastics layer 114 
corresponding to the component concerning a selection imprint on the occasion 
of an imprint, as shown in (a) of drawing 8 . That is, it is controlled so that the 
laser light 115 penetrates the second substrate 113 of light transmission nature, 
and the field where the laser light 115 was irradiated softens the thermoplastics 
layer 114 selectively. This laser light 115 is the laser light concerning for example, 
infrared wavelength, and the exposure part of the laser light 1 15 is heated locally. 
[0062] Thus, as the laser light 115 shows the thermoplastics layer 114 to (b) of 
drawing 8 in the place irradiated selectively, irradiate a energy beam alternative 
to the field corresponding to the field of the softened thermoplastics layer 114, 
laser ablation is made to cause, and the thin film transistor component 1 12 is 
exfoliated from the first substrate 1 1 1 . As a energy beam, the laser light 1 1 7, 
such as an excimer laser and an YAG laser, is used. Laser light 1 17 can be 
made into the size to which the diameter of an exposure was fully extracted, and 
can be made to irradiate selectively the rear face of the required thin film 
transistor component 1 1 7 by necessary scan from the coherent property. The 
thin film transistor component 112 of the location for selection is irradiated from 
the rear face of the first substrate 1 1 1 with the laser light 117, and the thin film 
transistor component 1 12 is exfoliated from the first substrate 1 1 1 using laser 
ablation. In addition, the location for selection carries out sequential shift like 
drawing 1 , and is developed by the repeat by the count of necessary on the 
whole surface. The thin film transistor component 1 12 produces laser ablation in 
an interface, and can exfoliate the thin film transistor component 112 
comparatively easily. In addition, the diameter of an exposure of the laser light 
1 17 in this case is a path of extent which irradiates thoroughly the rear face of the 



thin film transistor component 112 concerning selection. 
[0063] Since the thermoplastics layer 114 has already softened, the surface 
section contacts the thermoplastics layer 1 14 first, and a lateral portion pastes up 
the thin film transistor component 112 which exfoliated from the first substrate 
1 1 1 on this thermoplastics layer 1 14 as the thermoplastics layer 1 14 has 
subsequently softened, as shown in (c) of drawing 8 , or the thin film transistor 
component 112 contacts the second substrate 1 13 eventually - the - the thin 
film transistor component 1 12 is held at the thermoplastics layer 1 14 so that it 
may go with that like this side for a while till time. The thermoplastics layer 1 14 
which irradiated and had been softened by stopping the exposure of the laser 
light 1 15 is hardened, consequently the thin film transistor component 1 12 fixes it 
by the position to the second substrate 113. 

[0064] In the selection imprint approach of an above-mentioned component, on 
the second substrate 113, the thin film transistor component 112 formed in the 
maximum dense condition will estrange, and will be imprinted by infanticide. At 
this time, by that plastic deformation, the thermoplastics layer 114 carries out a 
pressure welding to the front face of the thin film transistor component 1 1 2, and 
is held certainly. Moreover, while giving energy locally near the component, 
performing heat-treatment in a short time in comparison and being able to attain 
low cost-ization by the exposure of laser etc., since the location where the thin 
film transistor component 1 12 is held is also exact, lowering of the yield can also 
be prevented. M6reover, in the imprint to the second substrate 1 13 of the thin 
film transistor component 112, it can exfoliate comparatively easily using laser 
ablation. 

[0065] The selection imprint approach of a thin film transistor component and the 
example of [3] book are modifications of the selection imprint approach of the thin 
film transistor component shown in drawing 8 , and as shown in drawing 9 , they 
are an example in which the spot of the laser light irradiated by penetrating with 
the second substrate is made small, and a thin film transistor component is 
grasped by the elasticity of a resin layer. 



[0066] First, as shown in (a) of drawing 9 , on the principal plane of the first 
substrate 121, two or more thin film transistor components 122 are formed in the 
shape of a matrix. The thin film transistor component 122 is a field effect 
transistor by which a channel field is formed in the thin film silicon layer which 
has SOI structure and consists of polycrystalline silicon or silicon which it 
recrystallized. An ingredient with the high permeability of the wavelength of the 
laser beam irradiated by the thin film transistor component 122 like a glass 
substrate as a component of the first substrate 121 is used. Final wiring is not yet 
made by the thin film transistor component 122, but the slot of separation 
between components is formed, and each thin film transistor component 122 is in 
the condition of being separable. Formation of this slot is performed by reactive 
ion etching. It vacates, the distance of extent which almost contacts the second 
substrate 123 in such first substrate 121 is confronted, and an alternative imprint 
is performed. In addition, exfoliation film which produces ablation by laser 
radiation, such as an amorphous silicone film and a nitride, is formed in the 
principal plane side of the first substrate 121 of each thin film transistor 
component 122. 

[0067] On the occasion of the imprint, as shown in (a) of drawing 9 , the 
thermoplastics layer 124 which is an adhesives layer is beforehand formed in the 
field which stands face to face against the first substrate 121 of the second 
substrate 123. As an example of the second substrate 123 here A glass 
substrate, a quartz-glass substrate, Light transmission nature substrates, such as 
a plastic plate, can be used. As an example of the thermoplastics layer 124 on 
the second substrate 123 For example, in order to mention polysulfone 
(Polysulfone), aramid, a polycarbonate, thermoplastic polyimide, etc. and to raise 
an adhesive property An ethylene-vinylacetate copolymer, polyvinyl acetate, 
polyethylene, polypropylene, A polyamide etc. may be used or blended, and in 
order to give adhesiveness further, you may make it prepare rosin, denaturation 
rosin, an adhesive polymer, a terpene, a denaturation terpene, hydrocarbons, 
chlorinated hydrocarbon, etc. Although the thermoplastics layer 124 is in the 



condition extensively hardened in the condition of being formed in the second 
substrate 123, it irradiates in order for the laser light 125 to soften the field of the 
thermoplastics layer 124 corresponding to the component concerning a selection 
imprint on the occasion of an imprint, as shown in (a) of drawing 9 . That is, it is 
controlled so that the laser light 125 penetrates the second substrate 123 of light 
transmission nature, and the field where the laser light 125 was irradiated softens 
the thermoplastics layer 124 selectively. This laser light 125 is the laser light 
concerning for example, infrared wavelength, and the exposure part of the laser 
light 125 is heated locally. Especially, let the diameter of a spot by which this 
laser light 125 is irradiated be size smaller than the component size of the thin 
film transistor component 122 in this example. For this reason, field 124y which 
the thermoplastics layer 124 softened becomes a path smaller than the 
component size of the thin film transistor component 122, and that perimeter is 
maintained as it hardened. 

[0068] Thus, as the laser light 125 shows the thermoplastics layer 124 to (b) of 
drawing 9 in the place which the beam diameter is also selectively small and was 
irradiated, irradiate a energy beam alternative to the field corresponding to field 
124y of the softened thermoplastics layer 124, laser ablation is made to cause, 
and the thin film transistor component 122 is exfoliated from the first substrate 
121 . This laser ablation is the same as that of the process shown in above- 
mentioned drawing 7 and above-mentioned drawing 8 . That is, the thin film 
transistor component 122 produces laser ablation in an interface with the first 
substrate 121 , and can exfoliate the thin film transistor component 122 
comparatively easily. In addition, the diameter of an exposure of the laser light 
127 in this case is a path of extent which irradiates thoroughly the rear face of the 
thin film transistor component 122 concerning selection. 
[0069] Since the thermoplastics layer 124 has already softened, the surface 
section contacts the thermoplastics layer 124 first, and the thin film transistor 
component 122 which exfoliated from the first substrate 121 is pasted up on this 
thermoplastics layer 124 as the thermoplastics layer 124 has subsequently 



softened. In this example, field 124y which the thermoplastics layer 124 softened 
here from it being a path smaller than the component size of the thin film 
transistor component 122 As the side face of the thin film transistor component 
122 stops at the part which the perimeter of field 124y of the minor diameter of 
the thermoplastics layer 124 hardened, therefore it is shown in (c) of drawing 9 
The insulating region part of the thin film transistor component 122 will be placed 
out of the thermoplastics layer 124, and thin film transistor component 122 the 
very thing will be held at the thermoplastics layer 124. Thus, since rear-face 122b 
of the thin film transistor component 122 is held certainly, without being buried in 
the thermoplastics layer 124, wiring in a next process serves as an easy process 
technically. 

[0070] In the selection imprint approach of an above-mentioned thin film 
transistor component, on the second substrate 123, the thin film transistor 
component 122 formed in the maximum dense condition will estrange, and will 
be imprinted by infanticide. At this time, by that plastic deformation, the 
thermoplastics layer 124 carries out a pressure welding to the surface section of 
the thin film transistor component 122, and is held certainly. Moreover, while 
giving energy locally near the component, performing heat-treatment in a short 
time in comparison and being able to attain low cost-ization by the exposure of 
laser etc., since the location where the thin film transistor component 122 is held 
is also exact, lowering of the yield can also be prevented. Moreover, in the 
imprint to the second substrate 123 of the thin film transistor component 122, it 
can exfoliate comparatively easily using laser ablation. Furthermore, by making 
small the diameter of an exposure of the laser light 125, since rear-face 122b of 
the thin film transistor component 122 is held certainly, without being buried in 
the thermoplastics layer 124, wiring etc. can be carried forward easily. 
[0071] [the example of the manufacture approach of a liquid crystal display] -- it 
becomes possible to cover the whole screen of a liquid crystal display and to 
arrange a component to a precision by repeating the selection imprint of the 
above components. That is, each pixel arranged in the shape of a matrix can be 



made the configuration to which the thin film transistor component was allotted 
for every pixel by repeating the selection imprint of the above thin film transistor 
components, and, moreover, the liquid crystal display which can reduce cost can 
be manufactured with high resolution using an amplification selection imprint. 
[0072] Drawing 10 is the equipment cross section which serves as process 
drawing showing the structure near a final liquid crystal display, and formed the 
wiring layer. After doubling each thin film transistor component 132 with a pixel 
pitch and imprinting on the second substrate 138, as it is shown in drawing 10 , 
after an interlayer insulation film 140 is formed on each thin film transistor 
component 132 and forms a necessary window part and the necessary wiring 
section in the interlayer insulation film 140, the pixel electrode 141 constituted by 
transparent ITO etc. is formed for every pixel, and the orientation film 142 is 
formed on it. It is parallel to this, the common electrode 145 by the ITO film etc. is 
formed on the transparence opposite substrate 146, and the orientation film 144 
is formed on it. Have a necessary opening, the second substrate 138 and 
transparence opposite substrate 146 top is made to counter finally, liquid crystal 
143 is poured in between the transparence opposite substrates 146 the second 
substrate 138 top, and a liquid crystal display is completed. Thereby, on a final 
substrate, the thin film transistor component manufactured by high density at the 
beginning uses the amplification selection imprint by which it is estranged and 
arranged, and can manufacture the liquid crystal display which can reduce large 
cost. In addition, in this example, although the component imprinted in a liquid 
crystal display is used as the thin film transistor component, the parts of the 
component imprinted or a component may be parts of other components, such 
as a transistor component for actuation, and some electrodes, a pixel electrode, 
or a component. 
[0073] 

[Effect of the Invention] According to the selection imprint approach of the 
component of above-mentioned this invention, and the manufacture approach of 
an image display device, on the second substrate, the component formed in the 



maximum dense condition will estrange, will be imprinted, and becomes possible 
[ lowering the manufacturing cost of the image display device as a final product ], 
and by the plastic deformation, a thermoplastics layer can carry out a pressure 
welding to the acumination part of light emitting diode etc., and can hold a 
component certainly. Therefore, since the location where a component is held on 
the occasion of a selection imprint is held at accuracy, the yield can be raised. 
[0074] Moreover, by the exposure of laser etc., energy is locally given near the 
component, heat-treatment in a short time is performed in comparison, and low 
cost-ization can be attained. Moreover, comparatively easy exfoliation is realized 
by the imprint to the second substrate of the light emitting diode formed with a 
GaN system ingredient using the laser ablation which a GaN system ingredient 
decomposes into metaled Ga and nitrogen by the interface with sapphire, and it 
can contribute to the manufacturing-cost cutback of the further image display 
devices. Furthermore, it is also controllable by adjusting the diameter of an 
exposure of a laser beam not to make n electrode side buried in a thermoplastics 
layer. 

[0075] According to the selection imprint approach of the component of above- 
mentioned this invention, and the manufacture approach of an image display 
device, as a component formed in the maximum dense condition, on the second 
substrate, the thin film transistor component used for a liquid crystal display will 
estrange, will be imprinted, and becomes possible [ lowering the manufacturing 
cost of the image display device as a final product ]. Moreover, since the location 
where a thin film transistor component is held on the occasion of a selection 
imprint is held at accuracy, the yield can be raised. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the selection imprint approach of 
the component by the infanticide imprint of this invention. 
[Drawing 2] It is drawing showing the example of the light emitting device used 
for the selection imprint approach of the component of the operation gestalt of 
this invention, and they are the (a) sectional view and the (b) top view. 
[Drawing 3] It is the process sectional view showing the selection imprint 
approach (the 1) of the light emitting device of the operation gestalt of this 
invention, and the maintenance process of the light emitting diode according 
[ (b) ] to a thermoplastics layer according [ (a) ] to the exposure process of laser 
light, the application-of-pressure heating process according [ (c) ] to a pressure 
plate, and (d) show the separation process of a pressure plate, respectively. 
[Drawing 4] It is the process sectional view showing the selection imprint 
approach (the 2) of the light emitting device of the operation gestalt of this 
invention, and the exfoliation process of the light emitting diode according [ (b) ] 
to the exposure of laser light and (c) show the maintenance process of the light 
emitting diode by the thermoplastics layer according [ (a) ] to the softening 
process of a thermoplastics layer, respectively. 

[Drawing 5] It is the process sectional view showing the selection imprint 
approach (the 3) of the light emitting device of the operation gestalt of this 
invention, and the softening process of the thermoplastics layer according [ (a) ] 
to a small-diameter laser light, the exfoliation process of the light emitting diode 
according [ (b) ] to the exposure of laser light, and (c) show the maintenance 
process of the light emitting diode by the thermoplastics layer, respectively. 
[Drawing 6] It is the process sectional view showing the wiring formation process 
in the manufacture approach of the image display device of the operation gestalt 
of this invention. 

[Drawing 7] It is the process sectional view showing the selection imprint 
approach (the 1) of the thin film transistor component of the operation gestalt of 
this invention, and the maintenance process of the thin film transistor component 



[ according / (b) / to a thermoplastics layer ] according [ (a) ] to the exposure 
process of laser light, the application-of-pressure heating process according 
[ (c) ] to a pressure plate, and (d) show the separation process of a pressure 
plate, respectively. 

[Drawing 8] It is the process sectional view showing the selection imprint 
approach (the 2) of the thin film transistor component of the operation gestalt of 
this invention, and the exfoliation process of the thin film transistor component 
according [ (b) ] to the exposure of laser light and (c) show the maintenance 
process of the thin film transistor component by the thermoplastics layer 
according [ (a) ] to the softening process of a thermoplastics layer, respectively. 
[Drawing 9] It is the process sectional view showing the selection imprint 
approach (the 3) of the thin film transistor component of the operation gestalt of 
this invention, and the softening process of the thermoplastics layer according 
[ (a) ] to a small-diameter laser light, the exfoliation process of the thin film 
transistor component according [ (b) ] to the exposure of laser light, and (c) show 
the maintenance process of the thin film transistor component by the 
thermoplastics layer, respectively. 

[Drawing 10] It is the process sectional view in the manufacture approach of the 
liquid crystal display of the operation gestalt of this invention in which it is shown 
like an assembler. 
[Description of Notations] 

10, 41, 51, 61,101,111, 121 The first substrate 

1 1 , 43, 53, 63 1 03, 1 1 3, 1 23 The second substrate 
12 Component 

42, 52, 62, 79, 81 , 82 Light emitting diode 
1 02, 1 1 2, 1 22 Thin film transistor component 
44, 54, 64,104, 114,124 Thermoplastics layer 
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1 0 ±[E? f. y ? X^tClB^ n^*? 1253x3(0? 
h U ?X*flHW£#tt7\ ^©f© 1 OCD*? 1 2tf» 
rSSI 1lE)H*!B?*tlT«HttlC^f*©JI6?1 2# 

[00 2 1] 01(73 (a) tt«-Sffi1 0±O*?1 2 
(75*3x3£Dx'h l J'J'7.mteS7miSa<D^?-1 2tf 

y, HI© (b) 1*3 x 3(07 HJ^JMM&fcT^S 
@©SS?1 2*i«»-SSl UEl£¥*ti5i:C5*«a 
ttlc^LT^*. «2#a©tS¥-PB, JB-SS1 0© 
SlzSfil 1 ic*fr*75'f >«V httBtfH+BBSlRl 

?1 2 5M?-arTI3S-r^.C<!:A ,; 7-*^o *fcHl© 
(c) B3 x 3©7 Mjf 7ittS?»8lS(0fl!?1 

2. fl«S-iBS1 HEC¥*tiSi:C5*«S:fi*Ilc^LT 
*3»Js HI© (d) B3x3C7l«iJ^*ffi«?S9 
*@©iR?1 2tf?g-g*J x 1 1lCC¥**l*til**«l 
iCMlE^LTt^o C©3 x 3©VHJ?7JM3i«T3& 

9#@©^?i 2* , <e¥*n/cB?F*T : \ m-»«i oic 
ie^u©*? 1 2 # nun* tifcjfjxCrffijf * na c <t ie 

[0 0 2 2] H2fc*£»BBI8Tfl»B**l 
3JS?©-#J<>: LT©*3t«?©«B6*w-r. 0 2© 
(a) &m:ffim®V3bV. El 2 CD (b) 

3. CODSWHlS^ttG a NJRflDWW^f:*- KTStK 

aa** i/— y-nawjc *-aT u— v-t-?\*-\ > a > 

Ga N©S*««»bf S^JfclCttftoT^^ 

[0 0 2 3] «fs *©«ftK-3^Ttt, G a N£¥# 
A5«<7)GaN)i3 2tfJBfiJE*ftT^*. T*6fifcS 

H3 i±iEi*Ei^Lac^fli^sL, ^ftat^tt© 
g a nji 3 2 MaymuMtnn LfcwaicMoc v d 

»ft£teJ:oTfBfiM:tl*. C©GaN13 2tt, j&ft 



i«t::ffiffl*ti*^7 7"f-VStS©±E*cniLfcil^ 
IES® (1 -1 0 1 ®) THfetifckf^S'y KS*©fiEft 
■T»*y» i/^V^F-^tftMTO*. £©G 
a NJI 3 2©ffi$LftSE©8P#«#7;l^ ; f Plfil© 
^7^KtL»n„ Ga NJ13 2©{lif4LfcS® 
5 tEjSttH"e«* I nGa NJI 3 3](«KfiK**l 
T 33 y , * © IE 7 7 * ~> a - A K - 7 © G a N 1 3 
4#»a**l«. COVy*->a-AK-r®GaNJl 

[0 0 2 4] C©cfc3a^7t^<^t— KlCtt, p««3 

5 t n IBS 3 6 jtWfcfiSSftTl^S. p ffiS 3 5 (4?^* 
v/i-AK~7©Ga NJ13 4±tEflMStl3N i /P 

t/AuSfcliNi (Pd) /Pt/Au^Oiltt 
*4^*LTffM*^^c n WM 3 6 14buj1©EI>t; 
tv|WI«*IIPLfc»»TT i /A I /P t/Aufc£ 
0)*Jl*m=63R»LTJgfi8T3rtl4. &&\ T«lfi)iftl3 

1 <D«Mlfr 6 n SUB »J ft L ? n fflg 3 

6 ©JftSttTttfifcRH 3 1 ©SffiflJlCtt^HtaS. 
[0 0 2 5] C©«fc3&«S<&GaN*©*3 l G*-f*- 

Cfc?S«W**Jllttf*£*ftS. ft 33. GaN^(D5g 
*i*«3ft^S ol t fi < , ±ffi3HE C ®«? tlfcft 

[oo2 6] [KJtsR^ca^e^sais ^©n * 

IE, 03©(a)71jal (d) WBBUftffS, 8ft*?© 

^i^«l5¥^-;£^Eoo^TiJ^0^■rao LT«ia2 

So 

[0027] 5t-r\ 03©(a)iEm-r<fcaiE, 

4 1 ©±ffi±lcl41ffl»©«Jt^'f K 4 2 ^"=7 h 'J ^ 

S^lumTbS^I OOjum, »$L<tt^]1 0Mm7^113 
OfimSJSt-r^Ct^?**. 98*6^*- K4 21* 
El 2 IE;f LfcJ: 5 IE £7 5 y KS©S B B B fi)6ai6 N 6*tfi!6 
Jtl%BSA^ilffJtt©^3Sg|54 2 a **LT^«. »Jtt 
K4 2 WS{b»R*#f*WT?**G a N^(73« 
»fi»Sa*. JS-BS4 1 ©HUSttSt 
■VStgai:©* ^ tcSJt^'T*- K 4 2 ICBM** ti5 U 

-ify6©«*©aBi*©Bi.^H*|.#ffl^6ti*. swe^f 

-fTh- K4 21E(4 p»sa^STW:JK]36*ftT^Stf« 
>^'Tl7-5o C©J:3a^-Sffi4 1 =&m=S^4 3tE 



(6) 
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[0 0 2 8] (EIUCR&LT, H3©(a)fC^-r<fc5ti:, 
»=Wfi4 3<0JII-«fi4 1 lc*ti^-r5B5lctt»»»Ja 

S«4 3±©Sft^ffl1!feaiBBJi4 4©fl!li: LTtt. 
#'JX/U*XPolysulfone), 755 K, #'J*-tK* 

£-/k #'Jifl/>, *>jyntl/V, tf'JT'SKtt 

fcs »lRlMttfflflgli4 4 0flSJItt. £IISP4 2 a©«£ 
fiSHCKSSStlS. gftRrgSttfflfitJI 4 4 tt*HE{fc?S o 
TtBK&KSIteLT^Tt&l^ »«y-f*- K4 
2©33W»4 2atf»Lftl*lEs *©£slH[34 2 a £M 

[0 0 2 9] i^T, 3SKWSx*;U^-tf-AO!H» 

-ttj-— K4 2t»— b«4 i frsmmtZo zntio) 

x*/l/=F-fcf-A«tLTtt, l*->yU— tf-^YAG 
U— tf— &£<DU— F-Jfc 4 5WWB*tl*. U-+f- 
Jt4 5W*(7)=lk-UV bft^ttfrS. +»t=BHWS* 

K4 2©KElc2BR«lE!Si**-e5E 

tftTZz* wmttmm<Dmw<<t- K4 2=&u- 

■y-3fc4 5KTS-WS4 1 ©WS#S!5a»LT383fc2" 
< 7t— K 4 2 £E-g*E 4 1frbU-+f-7^'U->3 

VfcfllJlLTMIi-f*. asas?*f»fwitB» HI© 

K4 2 [i+t7 7 << J ?£<D?ffiZ°[s-- i f-T-?\s-- V 3 V 
££li*#&H©Ga£SiRfc^T4C£frSv JtR 
WIMHeWItT**. fc*>\ CCIB©U— «f-3fc4 5© 
!K««tt3mEfrfr*SSft#'<'*- K4 2©»®£££ 

[0 0 3 0] dCDU-+f-77U-^a> : &f l Jfflt/ciy 
lilc^oTv aS?RH*Hc^««3t^'r*- K4 2J4G 
aNJl£lg-B«4 1©ffIBWI«U H3© (b) 
^D" £ 3 lc5tt$J©^ffi'tt«JI 4 4 ©SEfcSSJfc? 
fTf— K4 2©£slgl$4 2 af p«SSP»*^* 
JWT <fc 9 K LTK¥73r tl*. SJRWft V-BMWfc 

stift^oftsswif'r*- K4 2», *©*ss-asfi 
4i±ic«y, w»©aifl?e¥«ficiEi:*n*. ftfc\ 

H3© (b) TMiev^mcimffiLtcftW^t- 



ajR«ftS¥l=«fcoTB583 l 6^'f K4 2l&-g&j4 
1 ±(Cie5iJ£ftT^3B3<fcy &lt^LTlg-g*g4 3± 

[0 0 3 1] *IC* W?ttft«3fc#-f *- K4 2 CS- 
Sfi 4 1 frSS=Sffi4 3'\©e3?£fr-3fc£E3Ts 

g]3© (c) tt^-Tctdic, m^M'\immm44^mt 
Btt*»*-ttT«»tty'f*- K4 2*-HNcE»r 

«. E©ffi*tt* «-Sffi4 3©*raffltt«lllBl4 4© 

mmz> m^m^mmm^ izmttsvT&mi®* 2 a 

*Wr*«it5f'f K 4 2 t©ftttffi»*ifi**-&* 

fcd&, jftpifflitfflaiH4 4S'iiP!Si-r5. cnmim&it 
m*sw&mmm 4 4©$wb;at*sit ^ftstcis^ft 
z. m^jm^mmm4 4(Dmm\,t. })PE«g4 6ic/\°/ux 
t-h %mmwK £©iraJ!&#a*E»f s c £ tit o t 
t,s < v suss 4 3 *a»* s <fe 5 a**MaRa«ft £ 

4 7 6TO*ns ttfbL/tMRTttttttM 4 4 £»PE1£ 

4 6!B««*-rs«fe?ftBaB**«8iciw±-r4. c©gtsi 

mi 4 7 li¥*Ift t 1 7 □ V =1 - h JIT'S l J , iPEUS 4 6 
tt* 'J ?rV*f* >&£©*flSHE<l: oT«/8T* c <t 

[0 0 3 2] inEffi4 6 4«rSS4 3^6«-rts El 
3© (d) ic^r«fc?Jc» ^PVa-hSnfcWHW 
** 4 7 0«HT?*»ifctf fa— Kfl«JftRrffl14«UI!BH 4 4 

4 4 K4 2 tt» ¥fia»ffiSBtt4 7 CD® 

RTfii1ft«fl§S 4 4©IS^tt3feai8P4 2 a ©JS^SlgTiS 
^fcfe^ &PEfi4 6©fl0fctt»»Lfci»Rrffltt«IBJi4 

4 ^0 y at c t lift < , swt^'f t- k 4 2 ©¥«^ 

»S4 2 b^Iini.o aRS^XSlcHKBEiBlXS? 
tt, «3*^-f*- K4 2©^tlfc¥fflft»S4 2 b^M 
LTKfi*l&8-f 3 E *E4 2 btiiPESy- 1 

in j»* wcmm'&wm 4 4 ©n® t n-wz% % c 

tfrS, ^©IBm©fl^/\^-->^*^ftt© 
i:ftS 0 })PEffi4 6li, »RTffittffliiJi4 4jB«^a]LT 

[0 0 3 3] ±»©*?©3BS?e5S5SlE*il. N TW\ ft 
*«JI6T^«*tiyc«Jt^'f K4 2iB«*rSfi4 3 
±i::H3l*lc«fc-3TlllBLTlEi:T!Fn*e:i:lca5. C 
©e^ fipJM'tt1»S§Ji4 4ti^©Mtt^^J:oT5g7 l c 
K4 2©^slg|54 2 a ^CE^gLT^ 5S^lCffi# 
*+i^o Sfcs U-+f-ft<!: 1 ©. B .^^ct;oT* ; f]£{§t:: 
JBBfttlci*/U*-*4*TltWWicJi«fBB'W)ll0llMO 

«3fc#'T:?|--K4 2©aS=Sfi4 3'\©e¥lE 
lis G a N^W^77^+tCSI^ICG a i 
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-So 

[0 0 3 4] ±iEO^£Dl5¥^-;£tefcl^T«, i: 
3\ 5«fiSiJ*Uls?» ttSSS&tfK III?^ 

[0 0 3 5] [Bit*? ©3SSUE¥73 f©2] H 3 

[0 0 3 6] jfef. H40(a)(ca?rJ:5tC> 
5 1 ©±B5±tettlI»©«3fc$f'r *- K5 2 #7 h 'J 7 
XttlcflSJSSftTV*. fSit^-r*- K5 2(D±*?t* 
Sfjm7^)S^1 OOjunru $?$L<«^1 0/umftM3 
OMmSatTiCt^T**. JBWtf-fd— K5 2I4 
m 2 lew Lfc<fc 5 ic t: °5 5 ■> KS©*£ftl8*lfr S«fi8 
£ft3^fi§SflJtt©£sl355 2 a££LTC3o 58Jt 
K5 2fctg<b«JS¥5WM?**G a N&©tt 

-1fJ£©S*©^*©KC*flWBCS*i.*. 

a**iT^T, i@^©»^-r*-K5 2tt»ife** 

V^T'fj^o £©<fcd&Jg-ffl§5 1 ^m-S«5 31C 
[0 0 3 7] fi^KPSLT, H4©(a)lC^rcfc3lc, 

»-b«5 3©s-*K5 1 (cs*f($-rsiB^tts»fiijji 

■?*3«raffltt:ffill!fl 5 4 tf^i&flSriMrftTCS. C C 
?SrSffi5 3©0!lfcLTtts fivXlfi, 53S#57 

Bffi, 75 x ^ v * E(D%m)mm^m^ % c 

ttfT*, H-Sffi5 3±©^MM§Ji5 4©0J<h 
LTWu 0J*tf#yx/U*V(Polysulfone), 755 

■£fk #'JB¥»fcf-/k dfJi^UX *°U7PtfU 

<b**St fi *tHM6fblWb**ft * 3 ft 

LT*ifil\ *fc, JKraffi148fllgH5 4©IBJIH\ £B] 
gP5 2 a ©BSSSlEfiSSft*. SftRlfflttStllBl 5 4 
(*lf|-gffi5 3 tefB$*ftT^*ttlBl;:33^Ttt£B5tt 
fcafcLfcttlTMS*. IBPCIRLT, IB 4 



fcfcttfcBBlfc!:**. T&fc^7 1 G>I>&tt©Sfl-Sffi5 3 

fflfllJI 5 4 » *■© u— tf-ft 5 5 ©ffllttrftfcWgffii 
ttttKIMbr*. E©U— >f-#5 5lil^HMSI 

[0 0 3 8] C<D«fc^tClx— V— «5 5Hl«fc-3TlftRrai 
14fflflg»5 4*3S««fcra»L;fcfcE3T, 04© 

(b) Ka*r*3tc» mbL/tMRTBtt«nill5 4a)ffi 
«U3tl6 L/-c«ttlc3B«Wai*; l/*- If- A©PIM£ 

K5 2«6-S«5 1 fr5M*T*. x^/l/^'-tf 
-AtLTtt, I*->TU-+f— ¥»YAGl/— *f-&£ 
flDU-#-Jfc5 7tf«ltf*l*. U— y-yfi5 7ttt© 

icr « c t tf?* . ms©Mc* -3Tj»5a*3* ^ 
mmmm.oiftK'?**- k 5 2 * u-+f-# 5 7 

T^-S*5 5 1 ©*ffi#SKBttLTfSM#<f K5 2 
=&m-g*55 1 ASU-f-77'U-: ^3>£fOJlLT 

BlcSMS'tlSo G a N^©^-^*- K5 2li+J"7 

iE«it^'r*-K5 2*»ij»-p**. ^©n©u 

-+f-7 l c5 7©BBWSt*ai»ilE]!) x A x S«Jt^'f*- K5 

2 ©ss*^icfiaMrsee©gT*s*. 

[0 0 3 9] 1 ^bi'JUL/c^^Tt— K 

5 2 »Ri»e}sgJi 5 4 tfKiciMbLTvsfca 

(C, *©jftRrfflttffllllJB 5 4 tCjfcf&BSffi 5 2a i^SM 

Ls *t^j»Rraitt«iiiJi 5 4 *wb ltv***k* 
^sp 5 2 a (D^mm^mm^m^mmm 5 4 it^«-r 

ft^Wtett^ El 4© (c) IztHT&oIz, 
K 5 2 ©^alSP 5 2a ©]Ij£SP#tf S-Sffi 5 3 
S»T « L#il C 6 CO t C 5 < * 3 

IC. Wt9<<*- K 5 2 (*«iRl^™§ii 5 4 

T*ftUTCfcjftRiaittfflflie5 4WB!jbL, 

*Jt^'T K 5 2 l*m-S^ 5 3 lcp/T^©fiET 

[0 0 4 0] ±5fi©ilS?fl!)»Rli¥*SSlCfeCTI4» S 
flStt»-pjBffi*ftfcayt^'f*- K5 2*«»-*fi5 3 
±(cmg|#lcJ:-3T«IIIBLTl6¥**i*Ci:Jca*. ^ 
©B$, ^pJM'tt^l 5 4 tf* ©fflttSJKlc J: -3T»3!6 
5?>r*- K 5 2 ©£3lSP 5 2a tCEJg LI, 5tHW£ft 

gmWlEX^/l/^-^S.TJtSW^ieFaT-roSPiHlB 
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ftBB2 0 0 2-1 8 2 5 8 0 



K5 2©ffi«F**lSffiB , fcjB*&fc4&*e8: 
yaffiTfcffilh?**. *fe GaN3R*m-WBja**l 
^a^f K 5 2 <7?m-Sfi 5 3 ^©$£¥1^ G 
a N*^tf?7 7'<*£©fflffe£«©Gai:MHC 
SM»r« U— *f-77ls--. is a V*SJE LT, tk$£ftfS 

[oo4i] [«jt«?<oa»?ite¥*as ^© 3 ] 

teg] 4 IC^ Lfc583fc*?©aJRIElttaS©a9l5« , MS 

y, HsiE^r cfcdic sgrsstajiLTBawsns 

U-+f-ft©7.;K-y hfl«/jx*<*tu att^-ftf- K© 
[0 0 4 2] JW\ H5©(a)fcSTJ:9fc» »— SS 

6 i ©±n±ictt«a»©aj | fi^'r*- K6 hj * 
x«(Ejga**iT^«. wa©««*F©WHEi*s 

tlHifitt, K6 2©***tt»jum713BB 

100pm, L < 1*^1 0MmT!;M3 0/L(m?I)tt 
T*E «W^-f^— K6 2ttH2lC^Lft 

8tfl£H;©SI«6 2 a *»LT^«. *3**«f K6 
2liS<bto*¥?IWMI?**G a NRCtttttPSfc*. 
«-SS6 1 CiSttfit LTtttf 77"r*S*ifc£© 
.fcdlcS^'f*- K6 2lEfiB»**i5U-1f«a)a* 

©^*©iBi\*m#jHvsti3. aye^-r*- K6 2 

1H*©«Jfc^*-K6 2titt«?**tt»SKS 
3. E©J:3fc£-Sffi6 1 %S=»S6 3lcHi:A/4: 

[0 04 3] li^KPgLT, H5©(aHC;jvt<fc3l;:, 

M~sfi6 3©m-s«6 1 iztimtzmzte&mis 

■p*^S*66 30ffiltLTI4-, ^77Sfi, 55i#37s 
S« s 7"3*^ ^aHRft^oyfia3ittWR*ffl^*C 
i: S=SS 6 3 ±©IMMttfflEgJI 6 4 ©flJ t 
LTte, ffl|il«<K'J7/l/*V(Polysulfone), 735 

fsvwm^-ii, tH'ji^ux ^y^ntru 

V. tK U 7 5 K& £=£fBVfc l J e L < t*I3-& Lfc »J LT 

*b*JKi. j; tf ffl*{bBMb**ft if sw^-r* £ 3 ic 

LT*ftl\ »Rrffltt«ffiJ16 4B»rSfi6 3KJBfiE 

3fc 6 5 tfJfflRtE^fcfrfr**? l=*HS LfctoRlfflttlttSII 
Jtaffltt©»=*R 63? U-+f-ft 6 5 tfaifl? « «fe 



3 lew* tU ^RTMttWBgJl 6 4 li f-O V-jfc 6 

5 ©BMt*ftfclTOtf»RWK:IMbTS. c©u-+f- 

^66 5 imiLixmftttLmzfrfrz u-+f-^T$ y » u 
— «f-3fc6 sroHS^tftfsmttfciina&tffi*. #ic, 

*flfcJ3tvTH:. E©1/— 9*-J£6 5©BBtt**i*XiJ* 
•y hg*\ S^'-f*- K6 2©l«Aft8tfl5tt©*BSffi 

6 2 a©g4SSI?<ty t'jN^L^f Xt**l4. E©fc#> 
ft RnBttttM 6 4©fMbL km 6 4 y t*&Slg|3 6 2 
a ©S4SSPJ: y fc/J\*^Si:& V , *©JiHttWfb Lfc 

$SlC*t*#7*-tl5„ 

[0 0 4 4] £©£3KU-+t-rt6 SlCfcoTSftRTffl 
ttfflflgH 6 4 *MR«fcfi"3*(Dfcr-^St»<Jx* < HMt 
LfctC*^ m5(D (b) K5Vf £31^ WbLfcUft 
RlfflttlSflia 6 4©fMisE6 4 y lEfctoSLfc««fcfflRtt 
ttx*/l/¥-e-&©IM#*ffoTs U-+f-77U- 
->3>*fiC*-a:TaW^'f*-K6 2*»-Sfi6 1 
3^6i»JI8"r*o c©U-+f-7 7 7U— >a viiSuiE©!!] 
3 J f>l]4^Lfi:XSi:[Wl«T-35«o -r^fc-SGaN^ 
©SUtt^-f *- K 6 2 7"f + £: ©ff HIT I/— tf- 
T-7\s-\ >/3y*Si;*-ti:ftja©G a ts^ics^tc^ 

js-r*ci^5v Jt««m*iE*^^-r*- K6 2*m 

HT'^So ftfi, ^©^©U-+f-^6 7©PIWgl*Jl 

«ic^«5SW^-<*- K6 2©Kffi*^3>icgawr* 
8«©«Ta5*. 

[0045] m-sse i frswnLfc«3fctf<r*- k 

6 2 «IrJM™I16 4fl«B!llC«^LT^«fe46 
* ©»Rrfflttfflflg« 6 4 lEjt-r^SW 6 2a 

3ISP6 2 a (ZJj^ffij^B^RiaittSSBgS 6 4ld£SLT^ 
< 0 CCT*«lJlEfc^Tl*s ^pJM™g)16 4©©:fb 
LtcmU6 4 y l*^3lg|5 6 2 a ©SffiSlU »J t'J^lMI 
T'355Cl<*:fr6, &SISI36 2 a©ffflCitif)lpIlit 
«M6 4©/JxS©fB«6 4 y©HH©fi!fbLfi:aB»T 
±*»J % fi£-3T0 5© (c) IC^TJ;31C S Wi*** 
- K6 2©THS«gJl©»»ttJ»^rai14S9IIB«6 4©^. 
lC«^tlT» mtV**- K6 2UMRTffitt«tlg9 6 4 

2 ©KS 6 2b A^pTMtt«tflll 6 4 KS;£ WKffili 
(Cffl«*ft*fc46v ^©IIBlcfclt* nTOi'NOBBMltt 

[0 0 4 6] ±«n©«?©Jl^$5¥^j£lcfc^Tl*s ft 
WWBT»a*ftfe5SJ16^-ir*- K6 2 6 3 

com. mzswmnmm e a &*<D&te3miz&r>Tmt 

$■4*- K6 2©^slg|3 6 2 a KE&LT\ aHlCfSJf 
*fc, U-+f-&£'©BSg^c<fc^Til?i£{glC 
HmWli:i*/U*-*4ATlt«WlcS«FP5-P©JlP«Hifl 

S]W»*tu fi^xhibsiasctfl'T^stttiEs a 

%94t- K6 2©«*#?n^ffiB i fciE5iafi:46^S 
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K 6 2 (D%-mW. 6 3 'WUmtte. G 

a NMmftv-7T'( J rt<Dnw-?&m<DG a tmmz 

RTfflttwiigJi 6 4 iziMR-etimmizuttt tiztttb* 
[0047] rn«a^ss©si3g*a] -tizE^<t; 3 

Z\ 7 h U *;UKKffi9J*ft*#iiilS**3fc»W0Jl& 

[0048] ei 6 tta»waiM»a^«Hn:iai^«iia€- 

(OgMWfflT-S^o RGB© 3 6011^^71— K7 
9, 8 1, 8 2&iu$C0Jg=g«4 3, 5 3, 6 3frS 
*6lct>7-SlllBLTlE¥*nTfiy, HHS1S8 0 

±izmvtttirmmm 1 4 Lfc«, e»*js Lfc 

fcC3£;SLTVS. fc&fSJfc^'f:*— K8 1 l*A^St 
OGaNl?SLftl«fii:Jft, fB©»fe«it^-f * 
- F7 9, efeSSJt^'T*- K8 2 t^OJBttflWfto 
TV*. »MiJi7 4lCBBPaP8 5s 8 6, 8 7, 8 8, 
8 9, 9 0*flgfflU SSW^'T*- K7 9, 8 1,82 
COT 7 / - K, 7J V - Kcottffi/ \° •> K <h MHSffi 8 0 C0IB 
*lfflC0l®l 7 7 £8Mgft-3BtS8 3, 8 4, 9 1 

[0049] cco^^tcjfM-r^rjpsp-ra^-sti'T 7 * 

-yl/ttfg^^'f^'- K7 9, 8 1, 8 2C0fflSn°-yK7 
6, 7 SOBSf**^ LTl^C0TtfT*-;b^«l* 

C©i*©lf7*-;K**«J6 0 jumft©«S/ty K7 
6, 7 5lC»U tt«p2 0/im©t>©«:JBfi8?**. V 
S17 7COTg|5tC(*M/7pA)17 8^iffM*tl->+ K 1 ? 

A y - k wst JSfflrr * ti coco 3 as©gE* * © t 
[0050] csn h 5 > -y x $ mwmmwfifa 

*©1] E|7C0(a)7^M (d) £#P,SL.&#6, 

*. sat h?v i/^m^tmmimz < aoxmm±iz 



[0 0 5 1] $ff, H7©(aHCaVr<fc3fcs Jg-Sffi 

i o i ©±iS±lcttS8»©»fflth5>>'x*j|t?i o 2 

■? 1 o 2 « s o i w&*m l, ^s^y u =i >e L < It 
s^jnb* n/c -y >J 3 y * s 6 a * a?n-y u p v m k * 

»-»ki o i ©«ri&*mtLTtt#7;uM6ftir©j: 

5fc*K h7VW**f 1 0 2 fcgftWSfi* U-tfft 

y~yx^^?i 0 2tt#l^#3ttlM::*S. 
»J«tt«?i.l#Kiastt-f' * y X y ^ y 7?fr 7 o C CO «fc 7 
**-S«1 0 1 £lg=gffi1 0 3fcB4:/i,£S»-r5 
SJt©ig«t*SWT*t»f*-a:TaSKWfl:lE¥«:R3. ft 

fc\ s^flih7y-yx^*?i o 2cDm-Sffii o 1 co 
r 5#ii«-y >J 3 vBi^sfbmft zmmmftBtiLSti 

[0 0 5 2] $S¥IC^LT, El7C0(a)lC^-r<fc7tc, 
Sg-Stgl 0 3C0M-SS1 0 1 lc*f*fr*ifilcW:«« 
ayjITSSJftRlfflttffllliJi 1 0 4^i6JKfi8*tiT^ 
3„ C^7-m=S«1 0 3COfi9J<!:LTtt, «771E 

T*, »-Sfil 0 3±C0iftRlMttiffil 1 0 A(Dmt 
LTli, «yjltf?K'JX/U*V(Polysulfone)» 75c 

en, »»tt«*i&afci&tes x^u-y-ff^t;-/^ 
s^ft, *°ufF^t;-;k ,ifux^uy, ^yypeu 

y, d-sUZS K^^'&ffl^fcUeL<lilB^LfcULT 

p-yy, tt«tt#'J7-» x/u^y, ^ttx;u^y, H 
<k7K*ii, e«j:r«ijiMbBHb**a:^*ii^-r5«J: => ic 

LTt.Sl\ Sfc, ^pTMttfflfllJil 0 4li*IWk?* 

oTt»a<iMwifkLT^T ; tM^^, ^sih^y-yx 

^*?1 0 2C0aHW«Lfc^tt, ^COHESPSrlltt 

[0 0 5 3] ^T, SJRttftl*JU¥-b:-.k<DRHW 
tffoT, Bijatcoii«lcU-+f-7yu— yay^E 
CS-BrTSMh^y-yx^^l 0 2=&B-Sffi1 0 1 

#s»jarr3. ;ico<ts-coi^;b^-e-A<!: lti*, 

U-f-^YA G U-+f-Si:C0 U-+^-7 l c 1 

0 5tfffiJB*tl*. U— »f-3tt1 0 5\t*<D3£-ls> 

#tts mmoimmzk-jT&mKmm h^y-yx^* 
?i 0 2©*iBicais?wiEBa«?-e*c:tfl«?**. s 
«*tfttt«©»ffli h 7 y-yx^*? 102s l — -v-w 

1 0 5KTSg-M51 0 1 C0KHfr6P.s^LT*flIh7 



(10) 



#Bfl2 0 0 2-1 8 2 5 8 0 



i o o 1 ^eu- 
u— > a y*mm Lzmmz* r^mmnmmt 
m^(D^o^)wkW^x^<^^^), mm® 

mh^yvzzm^i 0 2«sissi o i tconmco 

Wffi^tcMlB-e**. &3b\ £©P»©U— tf-ftl 0 5 
ropsWS^RlCfrA^^fllhTV^T.^*? 1 02C 

[0 0 5 4] d<7)U-+f-77U'— >3> ; &f l JfflLfciiJ 

0 2& ; ?-©«®i:i&-»£l 0 1 ©^ETtfiltU 17 
© (b) l^-Tcfc^tcSWfJroiiprMtt^ll 04© 

£ 3 It LTfE??ti5„ i>-+f-P.S!iW& 
^tl^A^/cSflih7>v'^^^?1 0 21*. ^©££ 

2>o ftfcs 0 7© (b) T-tt2t°'y^#fctt»L/c3? 

sih7>yx^fi o 2 mtfmm mc&wztiTv 

£>6\ &rLfcB3l**ft3IHffltt2 ti°^7 c »T^< <!: 

5>Z**?1 0 2SS-Sffil 0 1 ±lcE5U*tlT^*ie 
«fcyti«IHLTK=»fi1 0 3±KI35'J2r*l3„ 
[0 0 5 5] 3«e, Jl^W^*flSh7>v ; X^*?1 0 
2©Jg— Sfil 0 1 ^6S-Sfi1 0 3^\tD$5¥^o 
fci:C5T\ 0 7© (c) IZtHT&oK. S&Rlfflttffllli 

1 0 2£+#lcE»?'2>o £©E*^ S~aD51 0 3 
09MRTBttttM 1 0 4©W5, fiPE« 1 0 6£fiPE 
fSCfPfTfaft*. C©R^K, f»Rrfflfl:*HI8IB 1 

0 4*ttfb?-ST»l8i h5V5>X*JI5? 1 0 2 £®gM 

si«j4*jt«ft»> s»Rrmtt«fliJB i 0 4«a-r 
3 0 c©iip»jaattJ»Rrffltt»iiiH i 0 4<7>iMfcsss 

IS^IEiS"r^C<?:TlT^T i t.a<s m~SS1 0 3£jl 
mt £> <fc 3 ftatfMSBBWft £K J: -a Tfr o T *. SlA, M 

Efii 0 6©«ffiictt«aa!«i 0 7*'<ff«ns «<b 

LfcflftRlMttWfflJi 1 0 4 <tJjOE*£ 1 0 6tfjgS-r5<t 
5&Hffi£*«ifclSitr*. C©U§Jg[5tt1 0 7tt¥t§ 
Sf7P>3-H7«y, SPEfil 0 6liiU7fV 

[0 0 5 6] JJDES1 0 6^Zlfi1 0 3#S«rf 
«ts 07© (d) [CjjVT^dKs 77PVa-hWc 
HtSSPtt 1 0 7 QSBOT&jfll h 5 >v?X**?AW 

MMim 0 4£#ic#»;2rft4. ifflEatfinsft** 
fc^pTM™gJi io4iiih7>y^»?io2 

«\ TSftttlMit* 1 0 7©E*Si!*LTStf¥S«:ffl 
/HiH?©S?fiJtTS5fc46, UPEIJ51 0 6©ffiiJlctt 



LfcJBrafflteWflgJi 104^0 y at- c t < s 

5W»h-5V5>X*jR?1 0 2©¥iI&RE1 0 2 b#3 
X**? 1 0 2©H^fc¥tI^»® 1 0 2 blCttLTIE 

xni 0 2bu:i)PE&o« 

SSo ttlEfil 0 6(*. fKtRTfflttftlliBfll 0 4 AWL 
T$IlbLTfrbgt£*i3 0 
[0 0 5 7] ±$©JS?©SfR$£¥;£-;£Kfc^T^ ft 
ftfc»K h 5 >"JZ ^*?10 2 
£«1 0 3±tE«gi*H:«fcoT»ISLTlE¥*tl*Ct 

K<fcoT»§ih5>i>'X£SS? 1 0 2©£ffia«cESL 
Ts 5llltcffi^5-n^„ U-+f-&£©!fJtU:<£ 
■3T*?ififiSlcB3fWtci*/U*-=&4ATJ±«WlES 

— S*J5 1 0 3M06?|:Bs U-+f-77V->a^ 
[0 0 5 8] ±a©«?©lfi35*aiCfi^TI4» 
^0^©^?©$5¥73;£lt{Sffl?n^^?<t LT> ffi©;S 

B e B*iJiPffl^?^ TtmsKiiS^s Eli?, » 

[0 0 5 9] [»M V^yVX* K?©3BtRIE¥*i6» 
^-©2] 07©jlJRi5¥7J>£T1^ iJQEtgl 0 6 6MSJ1 
^tiJSlRlfflltWflBJi 1 0 4©}jn»i:})nE*M7^n/cti ,! s 

*!Birt-*ffilT»*. 
[0 0 6 0] 08©(a)lC^-r<fc3lc, JB— Sffi 

1 1 i©£s±iui^©-ssih7>v > 'x^*?i 1 2 

?i i 2 so isji^^L, ^e B H B ->y=]>eL<tt 
msmbs-n/c^ y □ vfr6ft*»M5/ y =i ymiz?* 

*;l^WKW8a**i*«fl»illIi h5vyx^T*«So 
S-SSl 1 1 ©^MW.iiLTli^vXS^.!: 1 ©^ 
■7lc»Hlh7>^X^*?l 1 2lc^lif**i5U-+fyfi 

1 2(ctt«»ttftBlitt**£ft**lTfi6 
"T\ 3R?M»«t©»*l«JBfi8*tlTl^Ts 1i^©»fllh7 
>v-'X^*?1 1 2tt»«?**ttttHC**. C©"1© 
JBlStiffll H'SfStt-f * Vi7f>ra3. C © «fe 3 

&m-s*§i 1 i*«=»si 1 3ic®th,emtz 

fc\ «M«h7V^X**?1 1 2©^-S«1 1 1© 
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tztHktt's y =1 ym^mitmnsmmmiM^ti 

[006 1 ] $i¥l::^LTs H8©(a)lc^-r<fe5lC» 
Jtrifil 1 3©M-S*S1 1 1 tcJWWSBIfcttJMI 

9js-ps*sftRraittiSflis i i 4tf*4MBfiS**iTi/* 
h i 4t*m=sffii 1 3 izm&s tiTi^sttiwcfi^ 

LT> H8 0(a)lc^r«»:3lEs U— «f-*61 1 5tfS 
S?6¥lE3b^^*?lc*HSLfcSftRrfflttfflll§«1 1 4(73 

©SrSffil 1 3£b— f-ftl 1 5tf3Bi-fS«J:3U: 

»**u »prMes}flg)i 1 i 4tt*rou— <f-y£i 1 

5 ©BH*f* ftfc«S«tf 3BK«lCtt<k-r*. E©U— «f- 

1 1 5 w«y jtwr^ast:: a^^s u— «f-3ifc?« y , 

[0 0 6 2] C©«fc3i;:u— f-ifcl 1 5fc«fcoT*&Rl 
eittffiBlffl 1 4*W?WcBIU#Lfc4:C5?» El 8© 

(b) lOTvtJ:^ IMbLfc^MM!§Ji1 1 4(7) 
tHtttc*f)iS LfcBjafcSWWft x*;l>*- £-/»©&# 
rffot, U-+f-7?V-- S/aV*SES*T««h 

7^^*?i 1 2*s-sisi i ifrsnwrra. 

X^/l/^-e-AtLTt*, X*->^U— tf— ¥>YAG 
-Jtl 1 7tt^-<7)=lt-U>hG^ttfr5s +»ICBM* 
T<#S%»lib3>v>'7.$iS?1 1 7©»BU:a8HWtf: 

Raw*** c £ asitt *toit©»ii Vyy y' 
1 2*u— tf-wi 1 7tcrm-gsi 1 1 

©Kffljb^6Pa*fLT5tfflth7>yx*iR? 1 1 2£Sg- 
■C 1 11 frS U— V-Tfb-'. > 3 >£fiJffl OT*J» 

tv< tcT*$ y , msia»ic«i y Jg L (C * T£Efc 
SBI*n*. Mih5V5>;***?1 1 2tt^E7-U- 

7.^*^1 i 2**yiire*3. e©b©u— tr- 

1 1 2©*B*^H:fi9»-r*ejg©ST»*. 
[006 3] m-S« 1 1 1 tfSSJSSt LfcSffi h 5 y*J 

x^*?i 1 2«s ^prMtt«§gii 1 4«iWbL 

T^*fc46lCs *©»Rrffltt«flg« 1 1 4K9t?Wm 

mt»u ^T-m^m'&mmm i i 4#*mi;ltv* 
s*icffiijiii5fltKs»Rrfflitisfli«i i 4icss-r^o s 

El 8 © (c) fcjjifj^ie, 
1 2tflrlfi1 1 3fcS«-r3fr*©'J>L# 

?1 1 2 «ISpJMtt$M1 1 1 4lcffiKf**i*. U— «f 
-ftl 1 5©BSS**it4&*Ei:T% !Hi**tiT»<bLT 
U*fcll!finB1tlM&Jl 1 1 4ttH{fcU *©*S£, 



7>5>X*JIHP1 1 2(*^=SIS1 1 3 lCHff£©ffi»"P 

[0 0 6 4] ±a?CD^<7)JiJR$i¥fr;£tCfc^T^s ft 
«««-CT6ja*tlfcW«'h5V^*«?1 1 2ff»- 
S£1 1 3±lEH3l*(c«fcoTllF^LTiE¥3 , n«Ci: 
tC&So C©B& SftRTJIISfflllgJl 1 1 4#*©fflttSgfc 
lE«toT»ffllh5V^X^JIf?1 1 2©SffifcE»L 

B^TWljnMStfffi^ fin* YWeWZZ.£ftH 

zztm^ »Bih5>yx^*?i i 2cDfif#?n§ 

»Ih5>-^*?1 1 2<7)SrSffi1 1 3^©)^ 
leii, i^-if-T^U-i >ay*$m LTOSmmmz 

[0 0 6 5] [*K h 5 > * JR?©SSUE^#& 

*© 3 ] wjttia 8 itm Ltcmm k ? v-^x**?©* 
*tu mmmvwmz&^zmmh^y-yxzmTmB 

[0 0 6 6] %f\ m9<D(a)lZ7r,T£vlC 
1 2 1 ©±E±tCttfflii(©»Bih5>v ; X^^?1 2 2 
^Thy^XWlcRJfiE^tiTl^o 3W»h7V-?X** 
? 1 2 2 It S O I NK|«« ^g B B B ~> 'J □ >« L < \t 

WBJi^b* y =i vfrs&ssiii' y 3 
m-s^i 2 1 ©«j«*#i*i:LTtt*rvxaHS4if©* 

5lC»ffllh5V^X*JlS?1 2 2lcES»*tl*l/— V* 
©;^©^iii*©lSW#Wffl^6n?.o SSI h5>-^ 
X^*? 1 2 2lEtt«»tt«:S«W:*^ft**lTfe6 

V-^7,^^1 2 2tt»«?**tt«BtC«*. C©>I© 
JBfigttffil 7l Wf RJStt'f tVivfV ^715 3 . C © «fe 3 

ft«-ssi 2 1 £jg_gffii 2 3WitA,^a«-r« 

fev §»M h 7 V Stt*X? 1 2 2 ©B-StS 1 2 1 © 

[0 0 6 7] I^KPgLTs E19©(a)lC^rJ;dlC, 
R-»E1 2 3©M-S«1 2 1 lEfctlW *EfcttS» 
SiJlT-S^»RFMtt«il 1 2 4^46^**17^ 
^„ 2 3©^Ji:LT«, ff^XSS, 

5S^5Xfflfi» ^7X9 : -y^S^73:i: 1 ©3 , cJi5ittS^ 
SlO^Cttf?*, ^=Sffi1 2 3±©^RTM™g 
HI 2 4©fflltLTtt. «7U*#yZ;l/*V(Polysulfo 
ne) s 775H\ k KkRHBtt* >J .-f 5 

Jft»t-;Uft*^ #yfffflltfx;k *'Jifl/V, 



(12) 



ftBf)2 002-182580 



tK ij fa ¥ u v N # y 7 = K* i*fc y 6 L < 1*13 

t^/U^X BHb*JlS& 33<fcIfl»lSfbBHb**&£«:Il 
^T^SlELTtfilA, SftRlfflttffllliJi 1 2 4UJg- 
»S1 2 3t£W5a*ftT^«ttttlEfi^TI4^nftlE« 
ftLfcttlK?**^ IS¥tcPgLT> H9©(a)lE3*T 
<fc 3 K, U-lf-Jtt 1 2 5 fltJ8JR|£¥tcft**«f (=» 
J^Lfc«ipIMtt«iflgl 1 2 4©1IS£lMb£tf £7c46tE 
fRMif**i3. Tfcfcl53fciSatt©*X»fi 1 23?U- 

+f— jti 2 5tfaair*«t5ic4ijffli*ft. wm^mmm 

112 4tt^(7)U-+f'-7 l c1 2 5©BHft*ftfc£J&#a 
KttfcWbTS. C.OU— 2 5"tt«a.tfiRfl-« 
glEfrtfS U— If-JfP* y , U— tf-« 1 2 5 VMM 

®M$mmtoizixM&itiz. xwizts^Tnt. e 

©U-+f-3fc1 2 5©{HW**l«^*'y MIA\ »SSh 
5V-?x**?i 2 2 0*?-9-'fXJ:y , t>'J^t^'<X 

«1 2 4yttJWh5VS;^*«T1 22©H?+tfX 

«tyt,/j^si:ay, ^©jsHittWbLfcssfciiiS 

£ft3o 

[0068] E©J:5lEU— 9*-ft1 25lCcfc-pT^pr 

mwsiUM i 2 4*3SKtttcM-p*©tr-AS i &'h* < 

P,aML/ci:C57\ 09© (b) tc^T $MbL 
/c^prffitt^BiJl 1 2 4 ©SIS 1 2 4 y KfllS Ltcffift 

Z^V— >3>^C*-a:T»iIh5>v'X^il?1 2 

2£M-s^i 2 1 ^es'JSSfTSc e©u— tr-T^u 

— > a VttfIS|t©BI 7 8 ICS L/"cXeiP«T* 
3o Tfcfc53MII*5V$>X*JIS?1 2 2B3I-SS1 

2 i troffffi-pu— f-z^u-: >av*si;*-e:JtR 

^ffi^tc»SIh7>9X^*?1 2 2**J«?*3. * 
33, E©K©U— «f-Jfe1 2 7©Bfl»Stt»Rfcfrfr* 
»flSh5V5?X**?1 2 2 0Kffl*^C5!Hl!frSS 
S©gTS*. 
[0 06 9] »-Sffi 1 2 1 e«lfK LfcJMII h 5 V5> 

2 21*. ^prMtttMflgiii 2 4t><mzmtL 

T^ZtcMZs *<D3»RrSatt«*ffliJB 1 2 4lEftT"SB5« 
**lc»3ftRTMtt«Sfl§S 1 2 4lc«»LTl/><. EET' 

^wc^-n^ nftpF^Min 2 4©«<bLfc«Ja 

1 2 4ytt3*ffllh5V5>X*JIH t 1 2 2 ©!£?-?•< X<fc 
y <fe/J»*l^T* 3 E £ 6 s KK h 5 V vX**? 1 

2 2©fflij®*^piMttfflsii 1 2 4©/hg©fis« 1 2 4 

yCDJlH©5I^bL/cg|5»T±Sg, S£oT09© (c) 
lE^T £ o IE, Sit h5>vX2 St? 1 2 2 ©ftttfltt 
gp»B}»^ffl1tWfliJB 1 2 4©*HESfrftT, 
V^X**? 1 2 2 SttttfflRrffittttBBJ1 1 2 4fcfiJ# 
3-ft3Ei:tE&§„ CCDJ:-5tc»flgh5>v i X'?*?l 
2 2 ©*E 12 2b #£tRTffi1&HjlJI 1 2 4 KS&tfT 



[0070] ±&(DMm h 5 > vX * *f ©ilJR$£¥£ 
a»Efi^tl*» »®«8STff^Sft7cSII h7>5>X* 
*?1 2 2^-gffil 2 3±lEH3l*JE«fcoT«HL 
TK¥*ft*ili:tE3S:4. E©fo Sfti>rfflttlSBBJI 1 2 
4 *©ffltt£Jgfc J: o T*M h 7 V vX * *? 1 2 2 
©*BB6WEE»LTv 5WHES&2rft5„ *fc» U-+f 

<b*H5Ct!8«T**i:WE, »Hh7>vX**?1 

2 2 ©ffift* ft*ffiBfciE»ftfc46*S* g ©ffiT^K 
it?**. Sfc* JfUh^V^X**?! 2 2©|g=g 
ffil 2 3'\©g¥iai. lx— fa>*fJJB 
LTib$£WfB#tEiiJStT'£3o *6tE, U— !f-«12 

5 ©BB|t^I=&'J^^ <T5ct?, am h ? vvu**? 

1 2 2 ©*® 12 2b j^jftRlSi tt^flgJl 1 2 4 tCgJSti: 

[0 07 1] [^ B B B a^m©i^Ji^?£©^J] ±a?©J: 

3 ©3SKIE¥*«l g C 1 7\ % JIS^SH® 

±5f©J;oS»)Sh5>v > X^?© 
y ST E £ 7\ T h g * X«tciB5"J* ft* 

[0 0 7 2] El 1 OttK^WS^^SSSlEifiL^ 
^/XxTXflU i: & -3 T l^Tv IB^Jf©^^^ o/c£ E 
5©SHBr®"Pa6*„ =&^SSh7>i>X^^?1 3 2^ 
H*tf-y^lE^t>-ti:TII=§ffi1 3 8±lzmW Ltc'fe, 
Ell OKST^E, J|M*MH11 4 0fi«*Jfffllh J 5V 
3?X**f 1 3 2±tCffJj5)6*ft, *©«F^*6»I«1 4 0 

icma©«»^B«**»*aLm ansa i tos^ 

KioT«fa*tl5W5«Sl 4 1 ^SRE^lc^Ji 
*tU ; E-©±IE1B^)ES 1 4 2*WM„ EftiW 
LZ\ 4 6±lc I TOffliaiftEJ:*fta 

mm 1 4 5 tffi^j^ ^©±ieie[r]j» 1 4 4flwa* 
ft^o mmc ms©ai«*j#-3Tigxsfii 3 8±<t 

aW*flR)Sffi1 4 6±**Hp1*-&x JBxfflSl 3 8±t 
aW»lRl»R 1 4 6 ©F^IE^ H H H 1 4 3 £>iA LTjRA* 
!B«ll*^jaT*. EftlEj:y s a«3SffiffitcHjS*ft 
/c»H h7>i>X^^?^ft^^Sffi±T1*MLT 

fii^TB. jSal^gSlEfe^Tli^^ft^^^SSi 
h7>i>X^^?i:LT^**\ IE¥*ft4*F^iR? 
©SMM*B»ffl©h7V^X**?^» fflg©-gP, ■ 

mwm i:'©ffi©K?^«?©gi5»T-$ o r t m.\ 



(13) 



#112 0 0 2-1 82 5 80 



[0 0 7 3] 

wmmn&maym&fifkK <* tu*\ ft 

fc*?^«rBS±li:«BB LT$£¥£ ftS 3 1 fcft V , 
TSSW^*- K©£sl9^KE&LT, 

[0 0 7 4] U— *f-S^0)^Si»C«toT*?jfi 

ft, G a N3RWmflE*tl*KW^-f K©$XS 
i'NCgftclt G a N&«i|W+f:7 7^.!:©#ET* 
£J1©G a tS*lc»IB-r* U-+f-7?'U— > a 

spjfflLTs th«tti»Jiiasjitttfit3i7!Fft, Esaaaa 

-^©{8Wf£«WSf * C <h T\ n ttSffl^pffl'IMI 
BgJl Idia* cfc r> \z#Wt % C i 
[0 0 7 5] ±JiE<73*?g0^(D^?©S^I5¥^-;£SO : li 

m-gffi±K!it^ lt$5¥^ ti* c <t its y , 
«*y*iRi±*-tt*cttf-p**. 
m 2 ] *awosesBKJK©*?oas»?!E^*ancffl^ 

Sft*SHfeil5?0>W&3**"BI?SoT, (a) WSEl i: 

(b) 

[H3] *aw©5IJfiJl5JB©58yfi* ; FOaKIS¥*a 
(*©1) *^-Tie»rifEIT*oT» (a)ttU— «f- 
JfcWBBWXg, (b) tt»Rlffltt«Sfl|JBli:<fc**yfi^'r 

k©«i#x?i, (c) i,tm\±mz&z>i]UE.mmj: 
a, (d) ttjiPEiifiw^iiias^ftfftw-r. 

(t©2) SaVrxeWEISTS-aT. (aJttSftRTfflte 



»8BJi©«tftxe, (b) ttU— lf-3*©{H»K<J:*« 
3fc?*#- K©*J»Xg, (c) tt»RiaH4«SfllHlc«fc 

(*©3) S^rigWrffiHTfc-sT, (a)ttg/]N©L/ 

-if-«K<fc4»Riaaitffli!tJi©ttfbia, (b) «u 

-1f-Jfc©BBtMcJ:*»tt^:*-K©MlixS, 
(c) tt*^tt«|IB«fc.fc**ifc*<*- KOfiWl 

m 6 ] *aw©*«ifl5«8©ii«a^««©i!(3i*afc 
fcn**ia«^xg«*Txg»riiig?**. 

IB 7] *5MI<0SaB|g«©*lil*7>^*«?©» 
(*©1) fc^tXSSTfflBITSoT, (a) 
ttU-1f-3^Rll*l6, (b) ttS&igffittffllliJf IE* 
5»«h5V^X*iR?0«J#xes (c) lilfllESfc 
J:*JPEllP!ftXS, (d) ttflnEffi©#lllXS£*tl*' 

[IS 8] *«W©*SS^J6©»l«hvVyx^il6?(0a 
IRIEf** (*©2) Jg^xeWBgiaTSoTs (a) 
tt»RTffltti|»lilJl©ttfbiex (b) U— V— 3t<DEH 

title j:^»flih7>v ; x^^?a)iiJilixli, (c) uru 

[H 9 ] *«W©SSBKBt8©»ffll h v V <D'M 
tMS&sm (*©3) *ijiTl8MEBIT»*-3T, (a) 

ttg/j«o u— «f- wtcfc 3twiitt«/i©iwbxs, 

(b) tiU— y-WOfH^Cfc^SHI h^Vv'X^iR? 
©M8xS, (c) ttSftRifflttfflllgflicfcsaifflth^y 

5>x*#p©^i8**ftWST. 

[HI 0] *&lB©£ffi^fiB©«il^«n©iitii££ 

icfcn**iii*irTxg*/TvrigsraiaT , *£. 

[^^©IKB^] 

10, 4K 51, 61, 101, 111, 121 m 

-mm 

1 1, 4 3, 5 3, 6 3 1 0 3, 1 1 3, 1 2 3 % 

-mm 

1 2 

4 2, 5 2, 6 2, 7 9, 8 1, 8 2 K 

1 0 2, 1 1 2, 1 2 2 Jfffih^vyX^SR? 

4 4, 5 4, 6 4, 1 0 4, 1 1 4, 1 24 iftpffift 



(18) 



2 0 0 2 - 1 8 2 5 8 0 




[HI 0] 



^ — 143 IB[S]fl^ 




132 



(20) 



# m 2 0 0 2 - 1 8 2 5 8 0 



[H8] 
115 IHT-ft 




112 MU*»*xttT 



(21) 



ftM 2 0 0 2 - 1 8 2 5 8 0 




.125 125 

t ft 



— 123 |g-SS 
■124 V 



-122 Sll^h7>y am* 





125 










(51) Int. CI. 7 atSUIB? 
HO 1 L 33/00 



02) mm^ ±m 

m««l5 n n Q JIIE^ B n a JI|6Ta7S35^- y- 

(72)S£R## ±B IEA 

Sal|5 n a n JI|[ZJbn a nJI|6T@7#35^ V=. 



12002-1 82580 



F£-M##) 2H092 JA24 KA05 MA01 MA18 NA27 
NA29 PA01 PA13 
5F041 AA41 CA40 DA14 DA20 FF11 
5F110 AA30 BB01 DD01 DD02 DD03 
DD12 GG02 GG13 NN62 NN65 
NN72 QQ16 QQ30 
5G435 AA17 BB04 BB05 BB12 EE33 
KK05 



